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ELECTRICAL WORLD 


Do They Ever Throw Them Away? 


Sacred Heart, Minn. 
Feb. 21, 1921 


CutTLer-HammMer Mec. Co. 
Dear Sir: 

Please send me your bulletins of 
C-H “Carpenter” Controller for small 
motors. I saw your ad. in Electrical 
World and Engineer copy of Jan. 21, 
1905. 

Yours truly, 


BO is b+ chase sence ds is 


Bulletins or printed matter on C-H 
Products will be senton request. Check 
those in which you are interested : 


Motor Starters, D.C. and A.C. 

Motor Starters, Automatic and 
Manual 

Motor Speed Regulators, Automatic 
and Manual 


Pump and Compressor Control 
Steel Mill Control 

Printing Press Control 

Float Switches 
Pressure-Operated Switches 
Theater Dimmers 

Battery Charging Rheostats 
Molded Products 

Electric Space Heaters 
Switches and Wiring Devices 
Lifting Magnets 

Magnetic Clutches 

Electric Brakes 

Field Rheostats 


Here’s an inquiry that came in two 
weeks ago today referring to C-H Con- 
trollers for small motors as advertised in 
the January 21st, 1905, issue of the 
Electrical World and Engineer. We 
were not so surprised because of the date 
of the advertisement referred to, because 
if you pick up any copy of the Electrical 
WV orld whether published five, ten, fif- 
teen, twenty or more years ago, you will 
find in it a Cutler-Hammer message. 


But we couldn’t help but think, 
“Don’t they ever throw copies of the 


VW orld away?” 


We are glad to have the inquiries from 
old as well as new advertisements, and 
while you have this before you, why not 
at once check over the products indi- 
cated in the column at the left and ask us 
for Bulletins on those in which you are 
interested. 


THE CUTLER-HAMMER MFG. CO. 
Works: Milwaukee and New York 


District Offices: New York, 50 Church St.; Pittsburgh: Farmers Bank 
Bidg.; Chicago: 323 No. Michigan Ave.; Philadelphia: Commonwealth 
Bidg.; Cleveland: Guardian Bldg.; Cincinnati: Gwynne Bldg.; Detroit: 
Kresge Bldg.; St. Louis: Railway Exchange Bldg. Selling Agents: H. 
B. Squires Co., San Francisco, Los Angeles and Seattle: General Ma- 
chinery Co., Birmingham; H. L. Vaughan, Denver; L. Brandenburger, 
Salt Lake City; Northern Electric Co., Head Office: Montreal, Canada; 
igranic Electric Co., Ltd., Bedford and London, England. 


CUTLER-HAMMER 
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Pulling Together for 
the Common Good 


LECTRICAL manufacturers are among the most 

enterprising and wide awake in the country. Nor is 
their product one whit less admirable than they. Not 
only does it suffice, but in addition it possesses those 
intangible qualities which make for superiority. We 
say this not in the spirit of braggadocio but as a 
matter of pride, for it is gratifying to witness not only 
the continued excellence of the product but the kindly 
feeling of comradeship which pervades the industry and 
is becoming more and more conspicuous every day. This 
naturally has led to more sympathetic appreciation of 
the functions of each branch of the industry and to more 
genuine and closer co-operation. Do the contractors 
need help, it is forthcoming. Is the development of the 
electric light and power industry stopped temporarily 
for want of funds, immediately there is a prompt and 
hearty response in the shape of a good-will campaign. 
This is not charity, but good business, as a moment’s 
reflection will show. “Is it good for the industry?” is 
the only question asked, and the response is as liberal 
as the object is worthy. We understand that the Na- 
tional Electric Light Association has in contemplation 
larger and more intensive work of a nature that will 
merit the support of the entire industry. To carry on 
this work the dues have been increased (they always 
were too low), and excellent results are already being 
shown. Much of this work redounds to the credit of the 
manufacturer, and we are sure that when this is appre- 
ciated the manufacturers will insist on carrying some 
of the burden. 


Passing of Absentee Landlordism 
of the Old-Time Sort 


N TOO many cases the local manager of a compara- 

tively small electric utility controlled by a remote 
holding company has been a figurehead. Of course, this 
is not a universal rule, but there are sufficient instances 
to indicate a grave weakness in the system as it was 
originally inaugurated. Holding companies have played 
a strong and prominent part in the history of American 
utilities. They have taken over tottering companies 
and by overhauling their properties and steering them 
over rough spots in the road have improved the stand- 
ards of electric service. It is subsequent reluctance to 
remove the steadying hand before guidance becomes 
restraint which has sometimes raised local objection. 
When customers of a utility managed by a distant or- 
vanization acquire the idea that the local agents with 
whom they deal have no power or authority an evil 
influence spreads that is difficult to remove. From such 
small beginnings municipal ownership agitations spring 
and public good will and general confidence in the elec- 
trical industry receive a setback. In the smaller com- 
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munities where the electrical idea is just beginning to 
prevail no efforts should be spared to bind the public 
to the local company with bands of service, community 
interest and man-to-man dealing. Publicity tending to 
establish the local manager as having full authority and 
responsibility in the operation of his company’s affairs 
and encouragement to him to conduct security-selling 
campaigns in his community are the constructive steps 
that are essential to the building up of local confidence 
in the electric service of a company which must be 
operated as a part of an associated group of public 
utility properties. 





What Water Power Means 
to a Nation ; 


T IS not always possible to place one’s finger on tan- 

gible evidence of what water power means to a com- 
munity, state or nation. However, in the case of Canada, 
especially the Provinces of Ontario and Quebec, the 
task is easy and the exhibit instantly convincing. Those 
provinces represent the industrial hub of the Dominion, 
and hydro-electric power is the great impelling force. 
Serving the Province of Ontario is the immense net- 
work of the Hydro-Electric Power Commission. Re- 
markable as has been the growth of that governmental 
enterprise, the demands for power still exceed the visible 
supply. In Quebec the increase in the use of hydro- 
electric energy has been just as phenomenal as in 
Ontario. The Shawinigan Water & Power Company, 
to mention just one of the companies serving that 
province, has grown from 20,000 hp. in 1905 to 220,000 
hp. in 1920 and cannot be said to have reached maturity 
yet. Both Ontario and Quebec realize what they owe to 
hydro-electric development and look to their water 
powers as assets with which to attract industries and 
build up industrial and community life of great impor- 
tance. Indeed, the “Hydro” and Shawinigan systems 
are among the most complete and extensive groups of 
hydro-electric developments in the world. Blessed with 
enormous water-power resources, Canada has used them 
to her profit and happiness from coast to coast. Her 
greatest industries, morever, could not live without 
them. 


The Influence of the 
Radio Telephone 


HEN it is recalled that the first successful trans- 

mission of speech over the telephone between two 
distant points just forty-five years ago on the tenth of 
this month is well within the memory of men not yet 
old and that its great inventor is still in robust health 
at seventy-three, the development of the art through its 
various stages to the present-day transmission of speech 
without wires reveals the dramatic side in the advance 
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of scientific achievement. Just forty-five years ago the 
social and business affairs of communities a thousand 
miles apart were separated relatively as far as the 
hemispheres are today, when the sending and receiving 
of messages through the air have ceased to call for pass- 
ing comment. What the future holds for the radio 
telephone is beyond the vision of the dreamer, but 
certain it is that the popularizing of its use among the 
youth of this country will widen the knowledge of elec- 
tric circuits and the functions of the elements which are 
involved in the sending and receiving of radio messages, 
a combination of electrical and magnetic forces not long 
ago considered only within the comprehension of the 
learned scientist. The entrance of the radio outfit into 
the home of the American youth is not only one of the 
gieatest agencies working toward a universal knowledge 
of electricity but also a factor in the advancement of 
civilization. Those who are now promoting a popular 
knowledge of radio by developing inexpensive outfits 
and sending news broadcast to the thousands of ama- 
teur users are rendering the world a great service, a 
service which will bring the science of electricity into 
the home and into general education just as the phono- 
graph and the player piano and the printing press have 
stimulated a wider love for musical art and for the 
romance, poetry and history of good literature. To 
make this service far reaching the commercial distri- 
bution of the equipment must be worked out. This is 
a new problem, with possibilities of profitable interest 
to the electrical jobber and contractor-dealer. 


Economy of Transmission System 


Dependent on Cost of Energy 


eae shape ie it is necessary to know the cost 
of energy as accurately as possible when considering 
from the economical viewpoint any problem of trans- 


mission. This truth, which is emphasized in the current 
issue by P. O. Reyneau and H. P. Seelye, is evident if 
it is remembered that the most economical condition is 
obtained by studying the relations between the annual 
cost of the investment and the annual cost of the energy 
lost. The difficulty of ascertaining energy cost accu- 
rately is clearly recognized, as an analysis of the whole 
system is necessary and as an apportionment of the 
demand and output cost must be made for each kind of 
load. Furthermore, in order to make calculations for 
an economical line it is requisite that the cost of energy 
at some particular point of a system be known. This 
cost should represent, for the particular nature of the 
load under consideration, all the costs back to the coal 
pile, both as to investment and as to losses. 

Experience has shown that many who have under- 
taken to solve distribution problems with a view of ob- 
taining maximum economy have gone as far in their 
work as attempting to determine the cost of energy to 
be used. At that point the difficulties encountered have 
seemed insurmountable and the problem was solved by 
rule-of-thumb method. The article in this issue af- 
fords means of getting acquainted with the various 
factors affecting the cost of energy. Without minimiz- 
ing the difficulty of obtaining the exact values for it, 
it provides a viewpoint by which even the roughest kind 
of a guess can be improved. There is no question that 
it is essential for those concerned in distribution engi- 
neering work to be familiar enough with the funda- 
mentals involved in obtaining values for the cost of 
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energy to be able to use to the best advantage the data 
available. The success of their designs will depend in 
no small measure on the ability to analyze their system 
conditions in order to provide a satisfactory figure for 
the cost of energy. 


Electrical Fire Risks 
and Their Real Proportions 


Ik THIS issue details of a thorough study of alleged 
electrical fire risks made by Reginald Trautschold of 
the Society for Electrical Development are presented 
which are of particular interest because of the fact that 
the statistical records of the National Board of Fire 
Underwriters have placed electricity in the first rank 
as a source of fire hazard. The implication of such a 
statement is very serious, indicating that the electrical 
risk is really one which is of the gravest character 
from the standpoint of the fire underwriter. It is there- 
fore only proper that those who are most closely con- 
nected with the development of lighting and power for 
general service should investigate the alleged facts to 
see in how far they are strictly representative of the 
true situation. The Fire Underwriters charge elec- 
tricity with about 6 per cent of the fires in the country. 
To anticipate a little, the investigation carried on by 
the Society for Electrical Development shows a shade 
above 24 per cent of the fires to be electrical in their 
origin. The difference means in the aggregate many 
thousands of fires and is too considerable to let go 
without comment. 

In dealing with this matter, however, we do not agree 
with Mr. Trautschold’s suggestion that the records of the 
Board of Fire Underwriters must be biased to a greater 
or less extent, and we cannot conceive that the Under- 
writers should have any interest in showing that the 
percentage of fires caused by electricity is greater or 
less than that chargeable to rats and matches. What 
we do suspect rather strongly is that the steadily grow- 
ing presence of electrical wiring as a possible source 
of danger tends to deflect attention from other sources 
from which somewhat less is feared and of which much 
less is known. When a fire occurs in a building wired 
or unwired and the loss is total or nearly so there is 
as a rule no means of ascertaining the exact way in 
which the fire started, and the cause should be reported 
as unknown unless it can be actually determined. We 
are much inclined to the opinion that a considerable 
number of the fires charged to electricity really belong 
in the category of the unknown and that not a few of 
them may well be properly chargeable to causes less 
familiar but more instrumental than electricity. For 
instance, the half has not been told of the ignition of 
dust and other inflammable matter of relatively low 
temperatures. Nor has there been anything like a 
thorough investigation of the conditions under which 
there may be spontaneous ignition of uncared-for waste 
saturated with oils and grease. 

In the early days of electric service it was a pretty 
safe bet that any fire in a wired building would be 
reported as due to crossed wires, and this tendency 
has not wholly disappeared. It is for this reason that 
the investigation of the Society for Electrical Develop- 
ment was necessary. Its data seem to show that elec- 
tric service has had to take the brunt of criticism 
which it does not fully deserve. Especially interesting 
are the analyses which Mr. Trautschold gives of the 
conditions found in some particular cities where a study 
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of the actual facts brought the figures in the report 
down to a modest fraction of the size which they had 
originally assumed. 

In particular, the society has done good work in 
segregating electrical fires which represent a public 
risk from those which do not. A transformer burning 
out on a pole is a loss to the operating company, but 
does not represent a contingent risk to the users of 
electricity. The same is true of an automobile catching 
fire from a short circuit in its wiring system. Such 
fires, although they may be electrical in their origin, 
«re outside the range of public electrical risks. When 
cases of this kind are eliminated and fires of dubious 
origin removed from the electrical category the situa- 
tion takes on a very different aspect, especially in view 
of the fact that in some towns and cities where the use 
of electricity is particularly extensive—in fact, almost 
universal—the fires of electrical origin are almost neg- 
ligible in number. 

Of even greater importance than the establishment 
of the actual number of fires of electrical origin is their 
correlation as regards their several causes. The Under- 
writers will do the public great service if they will 
indicate in their count of alleged electrical fires in what 
way they actually originated. We are convinced that a 
thorough investigation of this feature of the case would 
result in the removal of no small number of the fires 
from the electrical list. If an inspector who asserts that 
in his opinion electricity was the real cause of a fire 
were required to specify where and how electricity 
started the flames, he would often find himself looking 
for another cause. Whenever the ascription could be 
made with reasonable probability, on the other hand, 
he would place at the disposal of the Underwriters and 
the public valuable data for improvements in electrical 
practice and service to the puclic. 





A Plant Which Has 
Distinctive Features 


HE Queenston-Chippawa development of the Hydro- 

Electric Commission of Ontario, which is described 
on page 697 of this issue by E. T. J. Brandon, is dis- 
tinctive in having on order the most highly rated water- 
wheel generators of all the stations in the world, the 
units being designed for developing 50,000 hydraulic 
horsepower and 45,000 kva. It will also rank at the 
head of the list of plants actively under way for ultimate 
plant rating, since the station and waterways are 
planned for ten generating units, or a total rating of 
450,000 kva. Altheugh the working head (305 ft.) is 
not comparable with some now utilized in mountainous 
parts of the United States, it is notable because it rep- 
resents virtually the full difference of level at Niagara 
between Lakes Erie and Ontario. 

Operation on the unit basis—that is, each generator 
feeding through its own transformer and transmission 
line—is not original with this plant, but it is to be 
commended on its adoption of this practice as a means 
of avoiding one problem common to the operation of 
‘uperpower plants. The units may be operated inde- 
rendently or in unison with other units without forcing 

conscious realization of the colossal ratings and sizes 
involved. 

Another very commendable feature of the installation 
13 the provision of a control pedestal adjacent to each 
venerator from which the unit may be governed if 
iecessary. At the same time the unit is in direct con- 
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nection with the control room from which the operation 
of the station is normally directed. This bringing of 
the last and final element of control close to the gene- 
rator, where whatever happens the operator can inter- 
vene, is a factor of no little importance in bringing 
about increased security of operation. 





Commission Regulation 
Creates Responsibilities 


HAT commission regulation of public utilities es- 

tablishes certain responsibilities on the part of the 
public which do not exist toward unregulated business 
seems to be largely overlooked by both utility commis- 
sions and utility men because of their neglect to keep 
in mind the axiom that authority can no more be 
assumed or delegated without the corresponding re- 
sponsibility than responsibility can exist without the 
existence of the necessary authority to control the 
means by which the required results are sought. Un- 
regulated business stands or falls on its ability to meet 
competition with good management and efficiency. It 
is free to take the course that judgment dictates, and 
the results are swift and certain. Under rapidly chang- 
ing conditions policies may be readily changed to meet 
unlooked-for emergencies. During prosperous times 
large profits can be taken and reserves built up to meet 
times of storm and stress. 

Regulated business .as handled under the present 
policies of public utility commissions is restricted as 
to what it may do. Earnings are decidedly limited, and 
the building up of such reserves as unregulated busi- 
ness is accustomed to regard as conservative is impos- 
sible. The whole tendency is to restrict maximum 
profits to values that represent the average or less than 
the average profits of unregulated business over long 
periods of time in which both good profits and heavy 
losses may be expected. The result of the restriction 
of profits under complete regulation is the elimination 
of adequate reserves to care for losses when they come. 
The hope of better profits is the incentive for the exer- 
cise of efficiency and the highest type of endeavor. If 
the hope is removed by regulation, it is certain that 
human beings are not likely to develop their best efforts 
in the building up of business. 

When the public through its commissions takes the 
responsibility of guiding an industry because for one 
reason or another that industry cannot be left in a 
competitive field, it at once assumes the responsibility 
for providing that careful and efficient management 
shall receive enough reward to induce capital to seek 
investment in such business. Management of superior 
order needs to receive a surplus over this. The public 
must be responsible for providing an incentive to the 
exercise of initiative equal to that in any other field. A 
commission can have no right to say that a certain 
maximum of profits shall not be exceeded without as- 
suming the responsibility of providing for the limita- 
tion of losses except such as may be due to mismanage- 
ment and inefficiency. In other words, the old maxim 
that it is a poor rule that will not work both ways ap- 
plies to public utilities. Speculative enterprises balance 
the chance of great gain against the chance of heavy 
loss. The investor in a utility cannot win large profits; 
he should be protected against undeserved loss. Other- 
wise these companies, supplying absolutely essential 
service to the populations around them, are compelled 
to operate under an unfair handicap. 
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Bancroft Gherardi 


A national figure in the wire and wireless operations of the Bell Telephone system 
whose recognition has been earned by a practical knowledge 
of the engineering involved 


HE development of the engineering now one of the leading authorities on construction from Boston to Washington, 

side of the telephone industry has this subject. the completion of the open-wire loaded 

come not from the outside but from When in 1900 the traffic department of circuit from New York to Denver, and 
men who have given their entire profes- the New York Telephone Company was. the transcontinental line and the wire- 
sional life to the perfection of the created he was transferred to that work less development of the American Tele- 
service Among these men is Bancroft and in the following year became chief phone & Telegraph Company. During the 
Gherardi, now vice-president and chief engineer of the New York & New Jersey war he performed important confidential 
engineer of the American Telephone & Telephone Company. Upon the consoli- work for the government. 
Telegraph Company. Throughout his dation of these two companies in 1906 Mr. Gherardi, who was born in San 
career with the telephone organization he became assistant chief engineer of the Francisco in 1873, is the son of Rear 
Mr. Gherardi has been closely associated new company. In 1907, when the late Admiral Gherardi, U. S. N., who as 
with Col. J. J. Carty, under whose super- Theodore N. Vail became president of lieutenant on the old Niagara in 1857 
vision the telephone art came to its the American Telephone & Telegraph was in charge of the boat which landed 
present high standard. In 1895 Mr. Company, Mr. Gherardi was brought the American end of the first Atlantic 
Gherardi entered the office of Colonel over to the parent company as engineer cable. Bancroft Gherardi was graduated 
Carty, then engineer of the Metropolitan of equipment and building, and in 1909 from Brooklyn Polytechnic Institute in 
Telephone & Telegraph Company. The he was made engineer of plant,in charge 1891 and from Cornell in 1893. He has 
first work to which he was assigned was of plant development and standardiza- been a vice-president of the American 
that of testing cables, a job at that time tion for the Bell system. In 1919 he was Institute of Electrical Engineers and 
considered to be a matter of dull and made chief engineer after having acted served on the board of managers for a 
profitless routine and one to be shunned in that capacity for more than a year. number of terms. Foresight and execu- 
if possible. Mr. Gherardi took over this The following spring he was elected vice- tive ability have characterized his work. 
work and made out of it a real occupa- president. Among the noteworthy accom- He has had what few men possess, sense 
tion, developing the knowledge, applica- plishments that have come under his’ to recognize an opportunity for develop- 
tion and use of telephone cables. He is supervision are the subway and cable ment where others have seen nothing. 
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Electric Fires Only 2.57 per Cent of All 


Careful Study of Reports from 345 Cities During 1919 Shows that 
the Percentage of Total Fires Formerly Attributed to Electricity 
Is Incorrect—Many Fires Are Erroneously Classed as Electrical 


By REGINALD TRAUTSCHOLD 
Society for Electrical Development, Inc. 


GRAVE misconception concerning the num- 

ber of fires attributable to electricity has 

been caused in the past five years by the 

widespread publicity given to the statistical 
compilations of fire losses by the National Board of 
Fire Underwriters. Electricity has been advertised, 
quite erroneously, as the most general cause of fires, 
the inference being that it is the chief fire hazard 
the reason for the abnormally high annual fire loss in 
the United States—-outranking even carelessness in 
smoking and in the use of matches, which is given as 
the second hazard in importance, chargeable with a 
very considerably smaller loss than that due to fires 
of electrical origin. 

The fallacy of placing any such interpretation on the 
records of the Fire Underwriters is made apparent by 
the exhaustive investigation which has been carried on 
by the Society for Electrical Development to ascertain 
the facts concerning fires which occurred in the year 
1919 in communities supplied with electric service. 
Reports from 345 cities show that 138,553 fires occurred 
in 1919, of which those apparently of electrical origin 
numbered 3,568, establishing a mean fire ratio for fires 
of electrical origin of 2.57 per cent. This percentage 
differs sufficiently from the inferred electric fire ratio 
of the Fire Underwriters’ reports—about 6 per cent— 
and from the even larger ratios frequently advanced 
to demonstrate forcibly the danger of accepting records 
compiled for special interests as in any way indicative 
of conditions in a matter of such local and national 
interest. True findings can be arrived at only by an 
approach from the viewpoint of community interest 
and welfare such as that made by the Society for Elec- 
trical Development. 





SOME ISOLATED FIRES SHOULD BE ELIMINATED 


So widely do the results of the two studies differ 
that the premises upon which they were respectively 
made are obviously at variance. The compilation of the 
National Board of Fire Underwriters consists primarily 
of records of adjustments made on some 3,500,000 
claims for damages occasioned by fires, te which is 


added an arbitrary 25 per cent to cover unrecorded fires. 
It is essentially a record of private interests and 
consequently must be biased to a greater or less extent. 
The investigation by the society, on the other hand, 
has been based upon investigated reports submitted 
by fire chiefs, department, municipal and state officials, 
central-station records and statements from special com- 
missions in a very large proportion of the country sup- 
plied with electric service in 1919. These reports were 
received from 345 towns and cities of 5,000 or more 
population—an aggregate of 28,495,851 people—and 
were investigated as carefully as possible to discover 
the full number of fires attributable to electricity and 
to eliminate from the records such fires as could be 
proved to be wrongly .classified as of electrical origin 
and those which are known to have been confined to 
street cars, automobiles, poles, transformers, generators 
and motors and which did not therefore in any way 
affect property of private ownership. These latter 
classes of fires could not be segregated in all instances 
so that even the investigated reports of the society 
admittedly list very many fires due to such causes, ant 
the findings consequently err to some extent in undul) 
elevating the relative hazard of electricity as a cause of 
fires in residences and commercial buildings. 

Favorable as the fire ratio for electricity as found 
by the society investigation is, it is at once apparent 
that simply dividing the number of fires of electrical 
origin by the total number of fires gives only a mean 
value to this important ratio which may or may not 
be truly typical. An analytical study of all reports 
submitted must obviously be made before a fire ratio 
can be found which will really serve as a dependable 
indication of the proportion of fires actually due to 
electrical origin—the obvious basis upon which to rank 
fire hazards. 

A convenient basis for such a study is to classify the 
towns and cities in population groups, as has been done 
in Table I, and find the mean electrical fire ratio for 
each group. An examination of these individual fire 
ratios, given in the last column of the table, brings 
out the fact that in all instances they do not differ 





TABLE I—FIRE STATISTICS FOR 1919 


Number ——— Population ——— 

of Average 

Population Group, in Thousands of Cities Aggregate per City 
ne ee ee ‘ve 90 683,600 7,595 
ere Res See ; 61 782,451 12,827 
SIN irs ews G4 ato 2 obatex chs 46 878,137 19,090 
BE Ss chink O Stas a vneeeoth oe ad 1,423,226 32,369 
PONG 2 se dad an Ses teehee eee 25 1,169,673 46,787 
ie Os i al eee 19 1,231,729 64,828 
PR Soo ou 5 en ot Or aoe 13 1,180,680 90,822 
EE ic -cosrisgirm, «cata alalcvetn ce alec tie 19 2,302,622 121,190 
Re, . casas oda 13 2,563,468 191,189 
oN ER ere eee Fer 5 1,761,234 352,247 
a5 aR a 66:60 RS amine 7 4,425,588 632,227 
PU Te Sb eb ies Sho 4 UU 3 10,093,443 3,364,461 

345 28,495,851 





Number of Fires Ratio of 





er Fires of Electric Origin Electric Fires 
Average Thousand Average to All Fires, 
Aggregate per City People Aggregate per City per Cent 

4,031 44.8 5.9 120 1.3 2.98 
4,729 area 6.1 119 1.95 2.52 
5,397 117.3 6.1 134 2.9 2.48 
8,443 191.9 5.9 212 4.8 2.51 
8,231 329.2 7.0 172 6.9 2.09 
7,989 420.5 6.5 226 11.9 2.83 
6,148 462.9 5.2 189 14.5 3.05 
14,424 tt 6.3 309 16.3 2.14 
15,581 1,198.5 6.1 541 41.6 3.48 
10,985 2,197.0 6.8 255 51.0 2.33 
20,490 2,927.1 4.6 500 71.4 2.44 
32,105 10,701.7 3.2 792 264.0 2.47 
138,553 3,568 2.57 
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greatly from the mean fire ratio of 2.57 for the whole 
territory under consideration and that the size of the 
community has not much bearing on the relative 
prevalence of fires. If there is any indication, it is 
that fires are not proportionally quite so numerous in 
the larger cities, where it is reasonable to assume that 
the use of electricity is more general than in many of 
the smaller communities. The number of fires per thou- 
sand people in the various population groups appears 
to confirm the indication of a slight reduction in the 
number of fires in thickly populated districts, but the 
difference is so slight that it would seem quite justi- 
fiable to disregard the size of the city as a factor in the 
prevalence of fires. There are many other factors of 
greater potency, such as the construction of the build- 
ings, the prevalence of buildings of an inflammable char- 
acter, the fire risk involved in the purpose for which the 
buildings are employed, the care exercised by the 
inhabitants to guard against fires, and all the other 
conditions which govern the rate charged for fire insur- 
ance. These risks are well known, and it is not proposed 
to make an attempt to value or even segregate all the 
fire hazards. Rather, it is intended to place logical 
and dependable ratings upon the rational use of elec- 
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of charts (Figs. 1 to 12), a graphic picture of condi- 
tions as they were for the period under consideration 
is obtained with due regard to all pertinent influences 
or conditions. These group charts show conclusively 
the inaccuracy of group electric fire ratios. For ex- 
ample, take the first chart, showing the prevalence of 
fires of electric origin in the ninety towns in the 
population group 5,000 to 10,000. 


LARGE VARIATIONS IN RATIOS WILL BE NOTED 
FOR INDIVIDUAL CASES 


The electric fire ratio for the above group is 
slightly less than 3 per cent, but the chart shows that 
in about 62 per cent of the towns the electric fire ratio 
was actually less, that there were as many towns hav- 
ing an electric fire ratio of 1.5 per cent or less as 
there were towns with an electric fire ratio in excess of 
1.5 per cent, and that in about 45 per cent of the towns 
there were no fires of electrical origin. The charts for 
other population groups show quite similar variations 
from the group electric fire ratio. 

The smooth broken line curves on the various group 
charts depict what may be termed the prevalence of 
fires of electrical origin for the various population 


TABLE II—ELECTRIC FIRE RATIOS FROM POPULATION GROUP CURVES 
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tricity in residences and commercial buildings as a fire 
hazard to the community. 

An examination of the individual fire reports in each 
population group brings out the fact that the electric 
fire ratios even for cities in the same population group 
vary between quite wide limits, showing that the plan 
of establishing electrical fire ratios by simply dividing 
group or grand totals of fires due to electric origin by 
corresponding group or grand totals of all fires cannot 
portray the true condition of affairs or establish any 
reliable information concerning the prevalence of elec- 
trical fires. That is, the relative rank of electricity 
as a fire hazard is not demonstrated by such means. 


STUDY OF INDIVIDUAL CITIES OF GREATEST VALUE 


As so many factors affect the prevalence of both the 
total number of fires and the number of fires of elec- 
trical origin which may occur in a given community, 
the scheme of ascertaining the electric fire ratio cannot 
with safety be extended beyond its calculation for indi- 
vidual cities. For individual cities the electric fire 
ratio so computed is accurate enough for the particular 
city for a given period and does portray the condition 
there existing at the time, eliminating the errors inci- 
dent to dealing with averages when the factors vary 
widely. 

By arranging the electric fire ratios for the individual 
cities in each population group in order of their mag- 
nitude, as has been done on the accompanying series 
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groups. Sometimes the curves lie above and at other 
times below the charted records of the electric fire 
ratios for the individual towns or cities, but with the 
possible exception of the relatively few communities 
where the electric fire ratios are abnormally high, the 
difference between readings taken on the smooth curves 
and those of the recorded ratios is not great. For high 
electric fire ratios the recorded values from the reports 
submitted have in nearly all cases which it was possible 
to investigate proved unduly high, the reports listing 
numbers of fires which were subsequently shown not to 
be of electrical origin or which did not occur in resi- 
dences or commercial buildings. The broken line 
curves, consequently, may be accepted as quite accu- 
rately portraying the prevalence of fires of electrical 
origin for the various population groups. They cer- 
tainly give far more dependable values for the electric 
fire ratios than do grand or even group averages. 

It will be noted that the smooth broken line curves 
for the various population groups, the co-ordinate 
dimensions of which are to similar scale, are all very 
similar, indicating that a similar graph of mean curva- 
ture will closely approximate each one of these group 
curves and depict with considerable accuracy the 
prevalence of fires of electrical origin for all towns and 
cities—large or small. Such a master curve depicting 
the prevalence of fires of electric origin is shown in 
Fig. 13. The data for plotting this curve were ob- 
tained from average corresponding readings on the 
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broken line curves of the population group charts (see cities with electric fire ratios under 1 per cent as there 
Table II). are with records of 6 per cent or more. These com- 
Table III lists readings taken from the master chart parisons consider only the sections of the country 
and shows that the mean electric fire ratio for cities enjoying electric service, so if the large sections not 
and towns of all sizes—a fair rating of the serious- provided with electric service are taken into account, 
ness of electricity as a fire hazard—is about 2 per cent; the ratios for the entire country are very substan- 
i.e., there are as many towns and cities utilizing elec- tially reduced—cut in half, at least. 
tricity for light, heat and power for domestic and This refutation of the inferences which are quite 
industrial purposes in which the ratio between the naturally drawn from the compilations of the Fire 
number of fires of electrical origin and the total num- Underwriters does not in any way imply that the care- 
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FIGS. 1 TO 12—DATA ON PREVALENCE OF FIRES OF ELECTRICAL ORIGIN WITHIN ANY GIVEN POPULATION GROUP 


Fig. 1, for instance, shows that in about 40 per cent of cities electrical origin is less than 2.5 per cent of total fires. Other 
iving from 5,000 to 10,000 inhabitants the number of fires of cities show a somewhat similar ratio. 








ber of fires is less than 2 per cent as there are towns fully kept insurance records are inaccurate. In fact, 
ind cities in which the ratio is higher than this mean if the arbitrary 25 per cent addition made to cover 
alue, unrecorded burnings is disregarded, the records of that 
Taking the mean electric fire ratio implied by body are probably more accurate than the records of 
he records of the National Board of Fire Under- the society, despite the pains taken to investigate and 
vriters, 6 per cent, the chart of prevalence of fires of substantiate the reports submitted by the various com- 
lectrical origin shows that in communities enjoying munities. 
ectric service there are about nine times as many The apparent discrepancy is due entirely to the dif- 
wns and cities in which the electric fire ratios fell ferences in method of approach and in objective of the 
‘low this ratio as there are towns and cities in which two investigations. 
ne ratio was exceeded. Or, in the same limited portion In the interests of the public, however, a few facts 
t the country, that provided with electric service, there concerning inaccuracies found in some of the reports 
are about three and a third times as many towns and submitted to the society should be mentioned and the 
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expressed views of some fire chiefs and other officials 
should have publicity. 

The city of Chicago reported through its acting fire 
marshal that in 1919 there were 14,407 fires, 562 of 
which were of electrical origin. This would give an 
electric fire ratio of 3.9 per cent, which in view of the 
fact that Chicago had in service at that time 10,309,517 
incandescent lamps, more than half a million horsepower 
from electric motors and more than a million electrical 
appliances, including flatirons and other household de- 
vices—indicating a general use of electricity which is 
probably exceeded in no other large city—might not 
be considered excessive. However, a careful investiga- 
tion of all fire records made jointly by the engineers 
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FIG. 13—-MASTER CURVE FOR ALL CITIES SHOWS THAT 62 PER 
CENT HAVE FIRE RATIOS BELOW 2.57 AND ABOUT 
90 PER CENT BELOW 6 
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of the Commonwealth Edison Company and the city 
department of gas and electricity established the fact 
that the total number of fires known to have been of 
electrical origin was only 116. Even this relatively 
small number proved an over-estimate upon further 
investigation, as sixteen of the so-called fires turned out 
to be simply cases of motors or generators being burned 
out without other damage and six were due to short 
circuits occurring in automobiles on account of chafed 
wires. From the viewpoint of electricity as a fire 
hazard affecting property—residences and commercial 
buildings—these twenty-two fires are not pertinent. 
Thus the total number of fires in Chicago in 1919 
attributable to the use of electricity was not more than 
ninety-four—probably less—giving the city an electric 
fire ratio of 0.65 per cent. 

A very similar condition was found in the report for 
fires in Boston. Out of 4,318 fires in 1919, the number 
first claimed to be of electrical origin was 152. Investi- 
gation brought the number down first to sixty-four and 
subsequently to thirty-eight, giving Boston an electric 
fire rate of 0.88 per cent. Columbus, Ohio, first re- 
ported thirty-two fires in residences and commercial 
buildings due to electric causes. The number was sub- 
sequently found to be seven. Such experience in investi- 
gating reports presumably authentic was not at all 
uncommon. 


FIRES NOT ACCURATELY REPORTED 


Some time ago in the Pittsburgh district a large and 
destructive fire occurred at the plant of the Superior 
Steel Company which was at first thought to be of 
electrical origin. Later investigations established the 
fact that the fire actually started some distance from 
any motors or service lines and originated from an open 
oil torch carried by the watchman on his inspection 
trips during the night. Numerous other instances of 
mistaken attribution of fires to electricity can be cited, 
and if all erroneous charges of this character could be 
established, it is very probable that the electric fire 
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ratios in almost every community would be materially 
reduced. 

In a small city in Michigan—Marquette—there was 
one fire of electrical origin in 1919 out of a total of 
111. Owing to the low rate for energy in this commu- 
nity, it is said that every house in the city and the 
surrounding country is wired for service and that lamps, 
candles and lanterns are almost non-existent. The one 
electric fire was due to the wind loosening a sheet of 
corrugated iron on the local power house, which slid 
down the roof and came in contact with a trolley wire. 
This case is of interest in that the use of electricity by 
the population was universal—the point of absolute 
saturation had been reached—yet fires of electrical 
origin were virtually unknown, a direct refutation of 
the claim frequently made that the great number of 
fires in the United States is largely due to the extensive 
and growing use of electricity. 


ELECTRICITY A MINOR FIRE HAZARD 


The investigation of the Society for Electrical De- 
velopment brought out much more information showing 
that electricity is in reality a minor fire hazard. The 
material in this article has been presented not so much 
with this object as to indicate the care exercised by the 
society in its investigation and the reliability of its 
findings. No mention of the monetary loss occasioned 
by fires of electrical origin—the basis of the compila- 
tion made by the Fire Underwriters—has been included, 
for the reason that there is no justified reason to believe 
that a conflagration caused by a fire of a certain origin 
is likely to be more costly than one caused by a fire of 


TABLE III—ELECTRIC FIRE RATIO 


Ratio of Electric Fires to All Fires, 
Per Cent 
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another origin. A large proportion of electric fires, if 
not the majority, are caused by the careless disregard of 
quite obviously necessary precautions, such as leaving 
an electric flatiron with the current turned on upon an 
inflammable ironing board. This carelessness may re- 
sult in a disastrous fire, but in the greater number of 
cases the reports of fire departments show that the 
damage resulting is really small—the loss being termed 
“negligible,” or only a few dollars in amount. 

Unquestionably the use of electricity where the cir- 
cuits are subjected to excessive demands, where the 
wiring has been improperly done or where appliances 
are defective or improperly constructed constitutes 2 
fire hazard. Ignorance and carelessness on the part of 
consumers also create a hazard. This is appreciated by 
the whole electrical industry—in value of product and 
capital invested now by far the greatest industry in the 
United States—and efforts without any abatement are 
being made to reduce these hazards to a minimum. 
For this reason the inferences which have been drawn 
quite erroneously from such reports as those of the 
National Board of Fire Underwriters are not fair either 
to the electrical industry or to the public, to whom an 
exposition of the facts concerning fires of electrical 
origin is due. 
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90,000-Hp. Wheels for 500,000-Hp. Plant 


Five 45,000-Kva. Generators Already on Order for the Queenston- 
Chippawa Project in Ontario—Unit System Followed for Electrical Layout 
—Generators Set Below Floor Level—Control Pedestals at Generators 


By E. T. J. BRANDON 
Electrical Engineer Hydro-Electric Power Commission of Ontario 


N ULTIMATE development of 500,000 hp., 
produced by nine 45,000-kva. generators, is 
contemplated for the Queenston-Chippawa 
project, which has been under construction 

for about three years by the Hydro-Electric Power 
Commission of Ontario. This project, which is the big- 
gest under way at the present time, when completed 
will utilize nearly the full drop between Lakes Erie 
and Ontario near Niagara Falls. Construction is now 
under way on half of the ultimate plant. The genera- 
tors and the turbines, of which five have already been 
ordered, will be larger than any in use at the present 
time. The 50,000-hp. turbines will operate at a head of 
305 ft. (93 m.). 

The five contracts which have been placed are for 
45,000-kva., 12,000-volt, three-phase, 25-cycle, 1873- 
r.p.m. vertical generators. Three of the machines are 
being manufactured by the Canadian Westinghouse 
Company and two by the Canadian General Electric 
Company. One of these is now: ready for shipment. 
Direct-connected exciters and thrust bearings are 
mounted directly above the generators. The air system 
is completely inclosed so that the cooling medium can 
be taken from and discharged to the outside air with- 
out mixing with the air inside the station. It is an 
interesting fact that the weight of air passing through 
one of these generators every three hours will equal the 
total weight of the generator itself. At full load, about 
100,000 cu.ft. (2,800 cu.m.) of air per minute will be 
required. In the present installation there will be fif- 





LOOKING INTO THE SUPPLY END OF 50,000-HP. 
TURBINE SCROLL CASE 


teen 15,000-kva., 25-cycle, single-phase transformers. 
These are connected in delta on the 12,000-volt side 
and in star on the high-tension (63,500-volt) side. Taps 
on this side allow the voltage to be changed from 
110,000 to 132,000. 

Provision is made for operating on the unit system. 
That is, one generator, one transformer and one trans- 





THIS CANAL WILL ALLOW * UTILIZATION 
TOTAL DROP BETWEEN LAKES ERIE AND ONTARIO 


OF VIRTUALLY THE 


mission line will be considered as a unit and each will 
be able to carry the same load. In case of emergency 
a unit may be operated at full load of one generator 
without utilizing either the high-tension or the low- 
tension buses. The units may also be operated in 
parallel on either the high-voltage or the low-voltage 
bus. For this purpose current-limiting reactors are 
placed between generators on the 12,000-volt bus. These 
reactors may be shunted out by means of oil switches 
in case it is desired to feed directly from one generator 
to the transformer of another generator. There is an 
emergency bus on the high side and provision has been 
made for an emergency bus on the low side if it becomes 
desirable in the future. Any one of the generators may 
be connected to the main bus or straight through to 
its transformer bank. Likewise the transformer bank 
may be connected to the main bus or straight through 
to the generator. The same arrangement holds on the 
high-tension side of the transformer bank, it being 
possible to tie the outgoing lines straight into the bank, 
to the main bus or to an emergency bus. Similarly the 
high-tension side of the transformers can be connected 
straight through to the line, the main bus or the emer- 
gency bus. 

All electrical equipment contracted for to date, except 
some minor accessories, is estimated to cost about 
$4,000,000 and will be made in Canada. 


FLOoR Is LEVEL WITH TOP OF THE GENERATORS 


The entire equipment belonging to one unit, con- 
sisting of a generator, high-voltage and low-voltage 
switching apparatus and transformers, occupies a 50-ft. 
(15-m.) length of the station. The five units at present 
on order will require 250 ft. (76 m.) of the station, 
and 100 ft. (30 m.) more will be used for erection 
space and surplus equipment, making the building for 
the present 350 ft. (106 m.) long. The ultimate length 
will be about 650 ft. (200 m.). 

The main generator room will be about 60 ft. wide 





Top—Foundations under 
construction for three 
50,000-hp. waterwheels, 


Bottom—Interior of one of 
the 45,000-kva. generators. 


Center 
as seen from nerican side 
of Niagara River, showing 
openings at top of cliff for 
penstocks. 
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by 60 ft. high (18 m. x 18 m.). An interesting fea- 
ture of the construction is that the floor of this room 
is level with the top of the generator frames. The space 
between this floor and the floor at the bottom of the 
generator is used for cooling-air ducts, power leads and 
piping. The space devoted to transformers and low- 
voltage and high-voltage switching apparatus is approxi- 
mately 90 ft. wide and 100 ft. (27 m. x 30 m.) high. 
The generator leads run beneath the generator-room 
floor to oil switches in an adjacent room on the same 
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ONE GENERATOR, ONE TRASFORMER AND ONE LINE FORM A UNIT 
IN THIS SYSTEM OF LAYOUT 


The 12,000-volt emergency bus will not be installed unless future 
operating experience proves that it is necessary. 


level. The low-voltage gallery for main and emergency 
buses is just above this room and the gallery for the 
low-voltage transformer switches is just above the bus 
gallery. Leads from this switch gallery pass into the 
transformer room, the floor of which is level with the 
generator floor. All high-tension oil switches are on a 
floor above the transformer room. On the top floor 
just above this are the main 110-kv. bus, lightning 
arresters and line disconnecting switches. The emer- 
gency high-tension bus is in a room below the oil 
switches and furthest from the generator room. The 
control room is above the generator room and overlooks 
the river. 
RECORD HYDRAULIC INSTALLATION 


Interest attaches to the hydraulic part of the installa- 
tion on account of its record size and of certain details. 
Among the important features which diverge from 
standard practice are the large single-leaf control gates 
near the beginning of the canal, the 50,000-hp. turbines 
—which are the largest ever built—the location of the 
power house, the record size of the Larner-Johnson 
valves and the special details of ice skimmers and track 
racks. This plant takes water from the Niagara River 
ut 14 miles (2.4 km.) above the falls and delivers 
it, through a canalized river and a dug canal, a total 
distance of 184 miles (21.7 km.), to the power house, 
Which ig under a bluff on the lower Niagara River 
5 miles (8 km.) below the falls. The upper 43 miles 
(7.2 km.) of the canal is in the Welland River, the 
flow of which is reversed for that distance, the canal 
section, cut partly through rock and partly through 
eart’, being 84 miles (13.6 km.) long. A single motor- 
operted vertical-lift roller gate for the purpose of con- 
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trolling or entirely shutting off the flow will be installed 
at the upper end of the canal near Montrose, where 
the earth section of the canal merges into the rock 
section. The combination of span and head make this 
gate the largest ever built, and particular attention has 
been paid to the roller design in order to insure bear- 
ing loads well within safe limits. The clear width is 
48 ft. (14.4 m.), and the height of the gate is 423 ft. 
(12.7 m.). It has been decided to omit permanent gates 
in the screen house and the penstocks as it is thought 
that Johnson valves alone will be sufficient. To take 
care of any failure in the valves, removable gates made 
up in sections will be provided, which can be lowered 
into any penstock entrance by an electric traveling 
crane. 

An elaborate ice skimmer has been made and will be 
installed later if necessary. This consists of a rein- 
forced-concrete horizontally pivoted leaf which can be 
raised or lowered to skim floating ice off the surface into 
a discharge channel, at the same time allowing clear 
water to pass underneath the leaf. 


RUNNER REMOVED WITHOUT DISTURBING GENERATOR 


The turbines are of the vertical, spiral-case, single- 
runner type and will operate at a speed of 1874 r.p.m., 
which means a specific speed of 36. The maximum 
guaranteed efficiency is 90 per cent, although in view 
of recent practice it is expected that this efficiency will 
be excecded. The inlet diameter of the scroll case is 
20 ft. (6 m.), and the diameter of the runner is 10 ft. 
5 in. (3.1 m.) at the inlet. An open space has been 
left in the power-house foundation below the runner 
in order that it may be taken out from below by remov- 
ing a section of the draft tube, thus obviating the 
necessity of dismantling the generator when a renewal 
of the runner is to be made. The runners and spiral 
casings are cast steel, and a test pressure of 260 Ib. 
per square inch (18 kg. per sq.cm.) is required on 
the latter. 

The centrifugal-head relay valve controlled by each 
governor will be installed on the generator floor, while 
the main automatic valve control will be placed directly 
under the governor stand at the level of the turbine- 
regulating cylinder. This arrangement has the advan- 
tage of requiring short piping between the main valve 
and the regulating cylinders and gives freer access for 
repairs and maintenance. The pressure fluid will be 
water, probably treated with bichromate of potassium 
to prevent rusting and at the same time give a lubri- 
cating quality to the water. 

Adjacent to each generator a contro! pedestal will be 
set up, and on this the various indicating instruments 
will be mounted. The control room will be so connected 
with the local control and indicators that the operator 
on the generating floor can handle the machine while 
in touch with the chief operator. Telegraph communica- 
tion similar to a ship telegraph and a loud-talking 
telephone communicating with the control room are the 
principal means of transmitting signals. In addition 
to this a lamp mounted at the top of a column over the 
control pedestal will enable the chief operator to call 
the floor operator to any unit as required. The air- 
brake and Johnson-valve control will also be mounted 
on the pedestal. The location of this pedestal adjacent 
to the governor places the control of all the important 
operations of the unit within easy reach of the oper- 
ator, while he is at the same time in communication 
with the control room. 
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Basic Schedule of House Wiring Costs 


Principles that Have Been Used in Pricing More than $500,000 of Wiring 
Annually Explained by N. E. L. A. Sub-Committee, Consisting of A. L. 
Nelson, Chicago; C. Renshaw, Pittsburgh, and R. H. Tillman, Baltimore 


ORTUNATELY all house wiring is so much 
alike that except in unusual cases it is entirely 
practicable to base prices on a pre-arranged 
schedule instead of estimating each job sepa- 
rately, and this plan is commonly used. Most of the 
schedules which have been devised for this purpose, 
however, have been so general and have omitted so 
many essential details that they have not been satis- 
factory. It is possible, however, to devise schedules 


HOUSE WIRING SCHEDULE. 


Type of Building. 
One One story bu building v with flot roof. _ 





buildings also additional meter connections, after th» 
first, should likewise be listed independently. Second, 
the effect of the size and type of building on the various 
items of cost should be recognized, as well as that of 
the number of stories. 

The third principle upon which the schedule is based 
is that certain types of outlets are inherently more 
costly than others. 

In addition to the above the prices have also been 


HOUSE W/RING SCHED 
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SERVICE AND OUTLET PRICES FOR DIFFERENT TYPES OF RESIDENCES AND APARTMENT BUILDINGS 


which make due allowances for type of building being 
wired and which are yet so simple that they can be 
readily used. One such schedule has been devised by 
the Commonwealth Edison Company of Chicago and 
used by it and local contractors for several years. This 
schedule has been found not merely to give correct 
prices on the basis of averages, but to yield uniform 
profits for the individual jobs, and thus to conform to 
sound business principles. It has been used in the 
pricing of house wiring totaling more than $500,000 
per year, and it has given complete satisfaction. 
The first and most important principle on which this 
hedule is based is that in making up the price for 
iring buildings the service entrance (including the 
rst meter loop and the first circuit) should be cov- 
ered by a separate item instead of being averaged with 
te outlets. Additional circuits, when required, should 
be covered in the same way. In the case of apartment 


carefully arranged to care for other variations in pro- 
cedure, which have been found by experience to af- 
fect the cost. It will be noticed, for instance, that for 
service entrances the price is less for a one-story build- 
ing with a flat roof than for a similar building with a 
peak roof, or for building of more stories. This is 
due to a local requirement in Chicago that the service 
entrance in conduit must extend to the level of the 
second-story ceiling, or on buildings which are of 
less than two stories to the highest point on the 
building. 

In apartment buildings an additional charge is made 
on circuits where switches have been omitted. The 
work is made more difficult by the omission. 

Outlets in public halls in apartments cost more than 
other outlets, because usually they are supplied from a 
separate meter, and the average length of conductors 
for such outlets is greater than in the living rooms. 


















































702 


ELECTRICAL WORLD 








VoL. 77, No. 13 





Apartments over stores are more difficult to wire, be- 
cause of the lack of partitions in the stores. 

For the same general reasons it is more expensive 
to wire a store than to wire an apartment even when 
open conduit is used for a portion of the work. Ob- 


TABLE 5—O'TIET PRICES FOR WIRING ONE OR “MORE APART- 
MENTS BUT WV" THE COMPLET BU IL DING 
Schedule 
Number 
31 For wicing first apartment io taree or four-story building, charge two- 
story schedule plus 50 cents per outiet. 
32 For wiring second apartment in three or four-story building, charge 
three-story schedule plus 50 cer ts per outlet. 
33 For wiring third apartment in four-story building, charge four-story 
schedule plus 50 cent per outlet. 
34 For wiring top apartment ia toree-story building, charge three-story 
schedule plus 3 3S ce ents per outlet. 
35 For wiring tup apar men. in four story bu'd ng, charge four-story 
schedule plus 35 cenis per outle 
Where wire guards are desired in any of the above cases, add 30 cents each. 
Duplex receptacles, add $1 each. 
viously, the additional cost is less when there is an 


open basement under the store to facilitate the work 
than when there is none. 

The price for wiring any residence or apartment 
building is made up of a charge for service entrance, 
meter connections, and circuits, together with a charg’ 
for each outlet. These prices vary with the size and 
construction of the building as well as with the type 
of outlets, as indicated in the following tables. Under 
certain circumstances there are various other items to 
be charged for, as likewise indicated. 

The prices cover wiring ready for the attachment of 
fixtures, but they do not include any fixtures or other 
deviccs. These items should be covered by a separate 
contract. In certain cases, however, single sockets at 
each outlet, either hung by drop cords or mounted on 
the wall, are considered sufficient, and these may be 
included in the wiring contract at the prices given in 
Table 6. 

Where additional outlets are specified after the work 
of wiring has been started, the price for these outlets 
will be 10 per cent greater than the prices given in 
the tables. Where the number of outlets originally 
specified is reduced after the work is in progress the 
credit allowed is 10 per cent less than the prices given 
in the table. 

Residences.—The charges for service, meter connec- 
tions and circuits are given in Table 1. To these must 
be added the proper charges for outlets in accordance 
with Table 2. 

Apartment Buildings.—The charges for service, 
meter connections and circuits are given in Table 3 
and the notes below it. To these must be added the 
charges for outlets in accordance with Table 4. The 
prices given in Table 4 are based on wiring the entire 
building at one time. If this is not done the prices 
given in this table must be increased in accordance 
with Table 5. 

Stores.—Where apartment buildings include stores 
an additional charge of $5 per circuit will be made for 
wiring the apartments over the stores. In wiring stores 
the following charges should be added to the regular 
schedule prices: 








One and one-half story building 


se ete eR a $11.50 
Two to four-story building, open Diiialeniel ore ; 12.65 
Two to four-story building, finished rooms or no basement....... . 16.10 











These prices cover wiring the store by u using exposed 
conduit along the corner of the ceiling and concealed 
armored cable from this conduit to the various out- 
lets. If it is desired to have all the wiring concealed 


the price for meter connection (not including service), 
circuits and outlets for the store will be 25 per cent 
greater than corresponding figures in Tables 3 and 4. 
Garages.—For wiring individual garages and con- 
necting them to the circuits and meters of residences 
or apartments the price is made up of a charge for ex- 
tending the circuit, a minimum price for wiring (which 
includes certain outlets) and a charge per outlet fo 
additional outlets. The minimum charge for wiring is 
— 75, and this covers one drop cord, one wall re- 





TABLE 6—PRICES FOR WALL AND DROP CORD SOCKETS WHERE 


THESE ARE USED INSTEAD OF FIXTURES 





Drop Cord Dro Cord Drop Cord 
Wall with Steel with Brace on Gas 
Socket Box Cover Canopy Outlets 
With key socket, each. . $0.80 1.05 $1.40 $1.50 
With chain pull socket, ea. 1.05 1.25 1.60 39 


Where wire guards are desired in any of the above cases, add 30 cents each 
Duplex receptacles, add $1 each. 





ceptacle ond one “ii, together with a 15-ft. exten- 
sion cord. For additional outlets the charge is $3 each. 

Service Extension.—Where service must be carried 
along outside wall of a building the charge is 35 cents 
per conduit foot. Overhead lawn service between build- 
ings, first 20 ft. $5.15 and 9 cents per foot additional 
work. The capacity covered by these prices is 10) 
lights or less. 

As a means of illustrating the working of the sched- © 
ule it has been applied to a two and a half story resi- 
dence. The costs have been worked out in detail on the 
estimate sheet, and it will be seen that while all of the 
various items are taken fully into account the pricing 
of the job with the aid of the schedule is very simple 
and gives a total figure of $256. 
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SAMPLE ESTIMATE USING SCHEDULE 


These prices were used in Chicago prior to May, 
1920. They cover the use of rigid conduit for all wir- 
ing in basements and the use of armored cable for all 
other wiring. For service entrances the prices cover 
No. 14 wires in 4-in. conduit, where the current is 15 
amperes or less, and larger sizes of wire and conduit 
where necessary to comply with National Electrical 
Code requirements. 

Where the current for a two-wire service would be 
more than 24 amperes a three-wire service is used. 

The prices were based on a wage of $1 per hour for 
wiremen and on the prices for material which were in 
effect at that time. Owing to an advance in wages 
the actual prices used have since been increased. 
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Cost of Energy Fundamental in Design of 


Distribution Systems 


Necessity of Distinguishing Between Velue for Rate-Making Purposes and That for Economic 
Studies—General Methods for Obtaining Total Charge per Kilowatt-Hour at Any 
Point on a System—cConditions Governing Variations in Unit Cost 


By P. O. REYNEAU# and H. P. SEELYE{ 
Detroit Edison Company 


INCE any economic study of trarsmission or 

distribution is, fundamentally, a consideration 

of the cost of energy or energy losses as com- 

pared with other costs—in general fixed charges 
increase as energy loss decreases—it is of the utmost 
importance that the cost of energy be accurately deter- 
mined. The value assigned to the unit cost of energy 
may be the deciding factor in a problem. This value, 
moreover, may vary considerably according to the 
assumptions, methods and precision employed in its 
calculation. It is evident that the cost per kilowatt- 
hour of the energy used by a 5-hp. motor running one 
hour per day 25 miles north of the generating station 
may be quite different from the unit cost for residence 
lighting load 5 miles west of the station, and both of 
these may be far from the average unit cost over the 
whole system. The question of the determination of 
energy cost offers an extensive field for study and one 
that, generally speaking, has been only touched upon. 
No detailed treatment of the subject can be given here, 
but some of the fundamental principles involved will 
be presented with a few methods of attacking the gen- 
eral problem and suggestions as to conditions governing 
variations in the general cost as applied to particular 
uses. 

In studying energy cost the fundamental difference 
between the cost of energy for rate-making purposes and 
the cost of energy for economic studies must be recog- 
nized. In determining the cost of energy for the pur- 
pose of adopting a rate scale it may be sufficient to 
consider the system as a whole and determine the aver- 
age cost per unit for each of a few general classes of 
load which have markedly different characteristics. The 
chief point to be kept in mind is the amount which 
the customer pays, and that this, on an average, should 
at least equal the expense of the company plus a rea- 
sonable profit. Usually about the same rate must be 
applied to similar customers within a reasonable area 
unless there is a marked difference in the individual 
cost of serving each. There are also other factors than 
actual production and distribution cost which must be 
considered in rate making, such as public opinion, regu- 
lations and franchise agreements, previous practice, 
competition, etc. On the other hand, in making an 
economic study we are interested in the actual amount 
which the energy delivered to the point under consid- 
eration is costing the company, and hence in how much 
money, if any, can be saved by reducing energy losses. 
if energy costs more per unit 5 miles from the sta- 





*Third installment of a series on “Economics of Electrical Dis- 
‘ribution” ; see also ELECTRICAL WORLD, Jan. 8 and Jan. 15, 1920. 


*+Distribution engineer. 
{Distribution department. 


tion than it does 1 mile from the station, for example, 
the amount saved will be correspondingly more impor- 
tant. For this purpose, then, it would seem desirable 
to investigate the cost of energy as fully as is war- 
ranted by the amount and accuracy of the information 
available on costs of construction and operation and on 
loads carried. 

Even with fairly complete data at hand it is a difficult 
matter to determine definite figures for energy costs. 
The cost is affected by many quantities of a variable 
nature, and these limit the extent to which it is prac- 
ticable to carry the study. At any given point the 
cost of energy is largely dependent on the fixed charges 
and operating expenses of the central station and of 
the distribution system between the station and that 
point. It is also affected by the size and characteristics 
of the load at the point in question in relation to all 
the other loads on the system. Hence, strictly speaking, 
energy cost may be conceived as having a different 
value at every point on the system and for every dif- 
ferent load at any given point. Loads of the same type 
may show a different unit cost according to their size, 
and the unit cost may vary at different times during 
the day or even for different parts of the same load. 
The length to which the determination of cost of energy 
might be carried is almost infinite. In practice it will 
depend not only on the accuracy of the data available 
but. also on how this cost is to be used. 


CLASSIFICATION OF COSTS OF A CENTRAL-STATION 
SYSTEM 


The various items entering into the total annual cost 
of a central station may be classified as follows: 

1. Costs dependent on the number of customers. 

2. Costs dependent on the peak load carried or the 
demand. 

3. Costs dependent on the total output in kilowatt- 
hours during the year. 

This method of classification, which was suggested 
by Dr. John Hopkinson in England in 1892 and was 
later enlarged upon by H. L. Doherty and other writers, 
is quite generally accepted as sufficient for ordinary 
purposes. It must not be assumed that all expenses 
come strictly under one of these three classifications. 
There are a great number of other minor divisions 
which might be made. For example, there are certain 
operating expenses at the station which are dependent 
on the efficiency and size of the machines and the 
relation of the load at any time to the capacity of the 
generators in use and to the method of operating the 
station and the system. It does not appear practicable, 
however, to attempt to include all such classifications. 
The above three are the ones of most importance, and 
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other costs can be included in one of them without great 
error. 

Consumer’s Cost.—The first division, consumer’s cost, 
usually need not be considered in determining energy 
cost for economic study, as it is independent of the 
amount of load carried. This cost occurs beyond the 
limits of the lines and need be added only when deter- 
mining the charge to the customer. Care must be 
taken, however, that charges actually belonging to this 
classification are not included under either of the other 
heads. Here rightfully belong the greater part of 
charges for general office expense, sales expense, meter- 
ing, billing, collection, etc., part cost of service wires 
and a percentage of.various other charges according to 
local conditions. 

Demand Cost and Output Cost.—The two other cost 
divisions, demand cost and output cost, must include all 
charges which are dependent on the load carried. The 
demand cost is that part of the total cost which is 
caused by the fact that the system is built and operated 
to care for a certain maximum load. If this peak load 
is 100,000 kw. the station must have a capacity of at 
least 100,000 kw., with a reasonable amount of reserve, 
regardless of the fact that that capacity may be reached 
for only a short time each day. The output cost or 
kilowactt-hour cost, on the other hand, is that part of 
the total cost which is occasioned by the total output 
in kilowatt-hours regardless of the rate of that output. 

Some items of the total annual cost clearly belong 
only to demand cost, while others which might seem to 
depend only on output have some percentage of demand 
cost included. In the first group come interest, taxes, 
insurance, depreciation, etc., on the generating station 
building; interest, taxes, etc., on boilers, turbines, gen- 
erators and other equipment, and a large part of their 
depreciation and maintenance. Fixed charges on lines 
and substation equipment are also here included. Under 
the second group come part of the cost of coal, oil and 
other expendable materials, part of the labor of oper- 
ating, also part of the energy losses on lines and trans- 
formers due to the fact that they are kept energized at 
all times. The apportioning of such costs is a matter 
for considerable study. The method of operation may 
affect the amount chargeable to demand in certain cases. 
Large machines are less efficient at small loads. Hence 
if large units are employed and are run far below 
their most economical load for the greater part of 
the day the extra expense due to decreased efficiency 
may be charged to demand. In a large, efficiently oper- 
ated station this condition would not arise to any great 
extent, but it suggests some of the items which must be 
considered. In fact, there must be included in demand 
cost all charges directly or indirectly occasioned by the 
total capacity of the system. The remaining annual 
costs, aside from the consumer cost before mentioned, 
may be considered as dependent on the output. These 
comprise the kilowatt-hour cost. 


METHODS OF MAKING CLASSIFICATION 


The actual division of the total annual cost on any 
part of the system into three classifications will depend 
largely on local conditions. The relative percentages 
will probably be different for each company. Several 
general methods of attacking the problem are in use. 
In the generating plant, for example, an empirical 
analysis can be made of each item of cost, such as 
charges on building, on steam equipment, on electrical 
equipment, fuel, labor, etc. The proportion belonging 
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to each classification may be estimated from known 
conditions, keeping in mind the general definitions of 
demand cost, kilowatt-hour cost and consumer cost. One 
method of separating demand and kilowatt-hour charges 
on fuel, lubricants and such items is by comparing costs 
under a period of light load and under one of heavy 
load—a month at different seasons of the year for 
example. 

If Ca = demand cost per unit demand, 

C; = kilowatt-hour cost, 
station demand, 
kilowatt-hours at low period, 
kilowatt-hours at high period, 
= total cost at low period, 
total cost at high period, 
CiaD + CF, 

CaD -+ C; F, 
= (C, —C,) + F,—F, 
= (C,— C;F,) + D. 

This should give satisfactory results if there is 
enough difference between the loads at the two periods 
to give a good comparison of cost. 

Another somewhat similar method* that may be 
applied to items such as total station or system. costs, 
which involve all three classifications, considers the total 
cost over three given periods—three years, for example, 
or three different months. Using similar symbols to 
the above: 

C. = customer’s cost, 

N = number of customers, 
C, = CaD, + C/F, + C.N,, 
C, = CaD, + C; F. + C, N, 
C. oe all. Ce. + C.N.. 

If these are solved simultaneously the values of Cy, 
Cy; and C, can be determined. 

An example of a typical division of costs between 
demand and kilowatt-hours of some of the items for 
the generating station is as follows: 


S 


- 


w 
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Per Cent 


Demand 
Per Cent 
Superintendence 
eee 
Fuel. . eae 
Lubricants... ‘ 
Station supplies, etc. 





These general methods may be ddualeas to other parts 
of the system, transmission lines, substations, etc., as 


well as to the generating plant. In analyzing the cost 
of a hydro-electric plant the available supply of water 
is an important factor in the consideration. It is evi- 
dent that the kilowatt-hour cost will depend considerably 
on whether the supply is unlimited or whether storage 
is resorted to for regulating the flow. 

It appears, then, that the first step in the study of 
energy cost is the determination as accurately as pos- 
sible of the total annual costs on each subdivision of 
the system and the proportion of these costs in each 
case belonging to demand and to output. Naturally the 
more detailed the accounting record on various parts 
of the system the easier the determination of these 
costs will be. If an entirely new system is being con- 
sidered the various quantities can only be estimated 
from data of other similar systems and present prices 
on construction materials, equipment, etc. For the 
purpose under consideration, if the study of energy 


*This method is more fully explained in “Central-Station Rates 
in The ory and Practice,” by H. E. Eisenmenger, Electrical Review, 
Vol. 75, Aug. 23, 1919, page 305. 
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cost is. to, be carried,to any degree of exactness, it is 
probably better to. prepare separate figures on. each. of 
the three classifications of costs as related to different 
parts of the system, generating. station, warious: sub- 
stations, underground cable lines, overhead ;power lines, 
feeders, ete. Just how much of such detail is necessary 
will be determined by the method which. is to be used 
in apportioning the costs among. the -various :clasges: of 
loads and localities. ‘ 


APPORTIONING OF DEMAND AND OUTPUT Costs 
TO’ VARIOUS TYPES OF LOADS 


When the proportions of the total cost chargeable 
to demand and. to output have been determined there 
arises the problem of 
finding what part of 
that demand cost or 
of that kilowatt-hour 
cost belongs to any 
particular load or 
type of load. The 
kilowatt-hour cost 
may be simply dis- 
posed of for the pres- 
ent by considering 
that the _ kilowatt- 
hour charge at any 
point in the system 
is equal to the sum 
of the kilowatt-hour 
costs incurred on all 
parts of the system 
from that point back 
to the generating 
station. Considerable 
study may be in- 
volved in determin- 
ing the kilowatt-hour 
costs on such parts 
as transmission lines 
or power lines, since 
a great part of the 
cost depends on the 


Demand Cost 


Operating Cost 


Substation 


Demand cost on 
Substation 
+ Deniund cost on 
Transmission 
+ Proportion of 
Demand cost on 
Generating Sta. 


Operating Cost on 
Substation 

+ Opcrating Cost on 
Trausmission. 


Demand coct on 1 Mile 
of Power Line 

+ Proportion of Substa. 
tion Demerd Cost 

Operating eost on 1 Mile 
of Power Line divided 
equally among kilowatt 


energy losses, and $ Rechecteetina quent: 
the cost of these ' 
losses in turn in- 

cludes the demand 


and _ kilowatt - hour 
charges up to that 
point. The theory is 
not complex, how- 
ever. Modification 
of this method for 
special purposes will be explained later. The apportion- 
ing of the demand cost presents a more difficult question. 

If all loads had similar characteristics—i.e., similar 
load curves, with the peak coming at the same time— 
it is evident that the demand charge for each would be 
simply proportional to its peak load. This assump- 
tion is sometimes used in figuring energy cost, but is 
obviously not correct except in cases where all loads 
are similar or nearly so, such as for a plant serving 
residence lighting only. On this assumption the demand 
charge per kilowatt may be reduced to a figure per 
kilowatt-hour inversely proportional to the load factor, 
and this added to the kilowatt-hour charge determines 
the total cost of energy. Where both lighting and com- 
mercial power or other loads are carried, however, it 
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kilowatt-hours of 
output. 


—}-Transmission Lines“ 


Substation 





GENERAL METHOD OF STUDYING ENERGY COST AT 
VARIOUS POINTS ON A SYSTEM 
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is evident..that the demand responsibility of each cannot 
be. accurately. obtained in this way as the: peaks come 
at different times and the loads show different character- 
istics thraughout~the day. For example, the power 
peak might come:at;the same time as the station peak, 
perhaps at 2 pam., whereas the lighting peak. comes: at 
8 p.m., the lighting load at. 2 p.m. being only 30 per cent 
of its peak... 
Again, theassumption might be made that the demand 
charge of»any:Joad is proportional to its demand at time 
of station peak. ‘This:might sound reasonable inasmuch 
as the demand cost of the station is figured-.on the basis 
of its peak load.. The demand responsibility for any 
customer is sometimes computed on this basis by mul- 
’ tiplying his total con- 

nected load by his 
demand factor to get 
his individual de- 
mand, dividing this 
in turn by the diver- 
sity factor on the 
line for his propor- 
tion of the line de- 
mand, this by the di- 
versity factor of the 
substation, and so on 
back to the generat- 
ing station, thus de- 
termining that cus- 
tomer’s proportion 
of the station peak. 
Of course a careful 
determination of di- 
versity and demand 
factors is necessary 
forthis. Here again 
the variable charac- 
teristics of the dif- 
ferent loads make 
this assumption er- 


Distributed according 
to load curves of 
outgoing lines. 


Divided equally among 


and Cables 


Distributed ac- 
eording to load 
curves of out- 
going loads. 


Divided equally 
among kilowatt 
hours of output 

+ Generating station 
kilcwatt-bour cost. 


Proportion of Substation 
Demand Cost 

+ Demand cost on % mi 
of Distribution. 


mi.of Distribution roneous except in 
divided equally among : 
kilowatt hours of special cases. Take 


output. 
+ Kw.br.cost at substa. 


for a simple example 
a small station of 
1,000 kw. serving 
two customers A and 
B. A takes 1,000 kw. 
for six hours each 
day. B takes 600 kw. 
for the remaining 
eighteen hours but 
does not overlap A. 
On the assumption 
of demand proportional to individual peak load A’s 
cost would be ten-sixteenths and B’s six-sixteenths of 
the total demand cost. On the dssumption of demand 
proportional to load at time of station peak A’s propor- 
tion would be the whole station demand and B’s nothing. 
If the station may be considered as consisting of two 
parts, one of 600 kw. capacity and one of 400 kw., it will 
be seen the 600-kw. may operate six hours for A and 
eighteen for B, while the 400 operates six hours for A. 
Thus A’s cost would be: 
400 6 600 
1,000 + 24 * 1,000 = 
of the total, while B’s would be 


oe ae 


2 
Bt 20 = 20 


18 + 24 X (600 + 1,000) or Po of the total. 
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This theory can also be extended to cover any num- 
ber of loads with variously shaped curves. It may 
be stated in general that the cost of each unit (kw.) 
of the total demand should be divided in accordance 
with the length of time or number of hours it is in use 
to obtain an accurate apportioning of demand cost. A 
full explanation of this theory, with examples of its 
application, may be found in “Central-Station Rates in 
Theory and Practice,” by H. E. Eisenmenger, Electrical 
Review, Vol. 75, Aug. 2 and 9, 1919. Ordinarily suf- 
ficient data in regard to the various load curves may 
not be available or the degree of accuracy desired in 
the result will not warrant an extensive analysis on this 
basis. There is no doubt that theoretically it will give 
a more acurate distribution of the demand cost for most 
purposes than either of the other methods mentioned, 
and the principles involved may often be used to advan- 
tage even in a more approximate determination. For 


some special uses, as will be explained later, the second 
method given above is preferable. 


GENERAL METHOD FOR DETERMINING DEMAND COST 
AT ANY POINT 


In order to determine the demand cost at any point 
on the system other than the generating station the 
following general steps should be followed: 

1. Apportion the generating station demand cost 
among the various substations by one of the above 
methods, in accordance with their loads. 

2. For any substation add to its portion of the gener- 
ating station cost the demand costs on its transmission 
cables and on the substation itself. 

3. The total demand cost for the station can now be 
distributed among the various lines feeding out from 
it, and by repeating the same method the cost at any 
point or for any customer may be determined. If more 
general figures only are desired the total demand cost 
for the station may be divided among various classes of 
load, such as lighting, commercial power, street lighting, 
street railway, etc. By assuming average figures on 
line costs the cost at any distance from the station 
for each class of load can be determined. The analysis 
may be extended in a similar manner to cover suburban 
transmission lines, substations and distribution, even 
where several substations intervene. 

Any such analysis should give a fairly accurate de- 
mand charge at any point. It requires, however, quite 
a large quantity of accurate data for its accomplishment. 
Detailed annual costs on each subdivision of the system 
must be known. Moreover, the load curves throughout 
the year for each load considered, such as substations, 
power lines, etc., must be studied to obtain one or more 
characteristic curves for each as a basis of analysis. 
Where a load shows an appreciable seasonable variation 
several curves may be necessary, as for high load, low 
load and average load.* In many cases it will be found 
practicable to determine a general characteristic curve 
for each type of load, such as residence lighting, street 
lighting, street railway, large power, small power, etc., 
and refer all loads of that type to it, assuming that the 
curve will be always proportional to the peak load. The 
collection, classification and proper selection of data will 
be found to be a large part of the whole problem of 
determination of energy cost and requires the applica- 
tion of a high degree of engineering knowledge and 
judgment. 

All the formulas which will be developed later include 
the cost of energy as one total charge per kilowatt-hour. 
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The computations might be made with the demand 
charge and the kilowatt-hour charge as two separate 
quantities, but it is found more convenient to use a 
single charge per kilowatt-hour. If the above analysis 
is carried out in detail the demand charge for energy 
will be determined as a different amount for each type 
of load and for any distance from each substation. The 
kilowatt-hour charge will be the same for all loads in 
any one locality. Since the average load factor for any 
type of load considered may be determined the demand 
charge can be reduced thereby to a charge per kilowatt- 
hour, since kw.-hr. = kw. load factor «K 24 * 365 
per year. This added to the output or kilowatt-hour 
charge will give the total charge per kilowatt-hour for 
that class of load at that point. 


Easily Inspected Auto-Starter 


N AUTO-TRANSFORMER starter which is easily 
opened for inspection is being manufactured by the 
Cutler-Hammer Manufacturing Company, Milwaukee. 
No wood or casting is used in the construction. The 
case is strongly reinforced with angle iron and has a 
hinged cover which can be lifted to expose the trans- 
formers and relay. 
The special construc- 
tion of the trans- 
former core allows 
either coil to be 
easily and quickly 
replaced. Each coil is 
provided with three 
accessible taps which 
give 50, 65 and 80 
per cent of full-line 
voltage. The oil-im- 
mersed commutating 
mechanism is placed 
at the bottom of the 
case below the trans- 
formers and may be 
exposed for inspec- 
tion by removal of 
the oil pan, a simple 
one-man job. An 
ample head of oil is 
maintained above the 
contacts and a double 
horizontal break is 
provided in each line. 
Breaking the circuit 
horizontally confines the arcs between the copper con- 
tacts and prevents burning of other parts. 

The low-voltage mechanism is mounted inside the 
case on the right-hand side. A duplex overload relay 
with a true inverse-time-limit movement is mounted 
inside the case on the transformer assembly in such a 
position that adjustments for time and current values 
can be readily made. This duplex relay is equivalent 
to two overload relays, each in series with one or two 
phases. Rigid copper leads are used throughout, with 
the exception of four flexible stationary leads to the 
transformer taps and low-voltage coil. 

These starters are made in various sizes for the 
operation of two-phase or three-phase induction motors 
rated between 5 hp. and 100 hp. on standard commercial 
voltages between 110 and 2,200 and at frequencies of 
60, 50, 40, 33 and 25 cycles per second. 


THIS AUTO-STARTER CONTAINS NO 
WOODEN OR CAST PARTS 
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Temperature Rise with Short- 


Time Loads 


From Usual Shop Test Data It Is Possible to Predict 
Temperature Rise for Electrical Machinery on 
Fairly Well Defined Load Cycle 
By R. E. HELLMUND 


Engineer Westinghouse Electric & Manufacturing Company 

N MANY applications of electric motors, such as 

crane, hoisting or railway motors, it often occurs 
that after the motor has assumed a certain temper- 
ature rise the load changes for a definite period and 
it is desirable to predetermine the temperature rise 
at the end of such period. While any calculation of 
temperature rises is, by necessity, rather inexact, it is 
believed that the method shown in this article will lead 
to better results than were obtained by the estimates 
usually made in the past. 

A few simple formulas are first discussed to establish 
the relation between temperature rise for short-time 
loads and the characteristics of the motor as given in 
the usual shop tests. Having determined two constants, 
depending upon the ventilation and total mass charac- 
teristics of the motor, the temperature rise for any 
short-time load which may occur in actual operation 
may be determined from a simple equation. A practical 
example is worked out for a series motor, and by 
following this method it should be easy to calculate the 
temperature rises for other cases. 


DISCUSSION OF EQUATIONS FOR TEMPERATURE RISE 


The amount of heat generated in a motor is propor- 
tional to the total losses (LZ) in the motor. Such heat 
is either absorbed by the masses of the motor or taken 
away by the surface ventilation and radiation. 

If La gives the losses which are absorbed by the 
masses of the motor, the temperature rise (dT) in a 
very short time (dt) is: 

dT/dt = L./M, (1) 


where M is a constant, which is larger the larger the 
masses of the motor and their heat-absorbing capacity. 

The losses (L,), which can be taken care of by 
surface ventilation depend upon the amount and type 
of ventilation and difference of temperature (T) 
between the motor parts and the surrounding air—that 
is, the existing temperature rise. With forced ventila- 
tion, the amount of ventilation remains constant for all 
conditions, but even for natural ventilation it can in 
most cases be assumed as virtually constant for the 
period of special load under consideration. 

We may, therefore, set approximately 


Ly = KT, (2) 


where 7 is the existing temperature rise and E is a 
constant given by the type and amount of ventilation. 
It is evident now that the losses La, which have to be 
absorbed by the masses at any time, must be the 
difference between the total losses L and the losses 

L,, taken care of by the ventilation. Thus we have 
Le=L— Ly =L— KT. (3) 


By introducing this into equation (1) and solving 
the linear differential equation we get: 


~Kt/\ Kt/M 
T =e | (seR)e + c|. (4) 


The integration constant C can be determined by 
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substituting the initial temperature 7, at the time 
t = 0 in equation (4), giving 


C= T, — L/K. (5) 
By introducing this into (4) we get: 
L —Ki/M ‘ 
T =L/K +(T. se Ke 6) 


We have, therefore, a formula for determining the 
temperature 7 at any time during the period of special 
load, giving the average losses L. 

It remains now to determine the values L, K and M 
from data usually available in practice. 

The losses L can be taken from a curve showing the 
total losses in the motor against output torque or horse- 
power. If such a curve is not available, it can be easily 
derived from the efficiency curve. 

The ventilation K has to be derived from an available 
continuous-load run for which the maximum tempera- 
ture rise T, and the total losses are known. With 
motors having forced ventilation the usual continuous 
rating test can be used for this purpose. For motors 
with natural ventilation thé test should be made corre- 
sponding to the average speed prevailing during the 
period of special load under consideration. Usually it 
will be best to take available continuous load tests for 
several speeds and plot a curve for the values of K 
against speed, as found from 

K= L./Te, 
where L,. = losses for the continuous test, 
T- == maximum temperature rise for the con- 
tinuous test. 

The mass constant M has to be determined from an 
available short-time test. Usually the hour rating test 
can be used for this purpose, although a shorter test 
will give more correct results, especially with smaller 
motors. 

If the maximum temperature at the end of such a 
short-time test, lasting t, minutes, is T,, and K, is the 
value of K corresponding to the speed used for the 
short-time test, we know from formula (6) that 


(7) 


L; L, =~ -9/ V d's 
T= x + (T.— x)¢ = 
where L,. = losses during the short-time test. Usually 
such tests are started with cold motor, so that T, — 0, 
giving: 
M = Kj,—e*— (9) 
1oe(7.5* —1) 


In view of the inexactness of temperature tests, it is 
desirable to have a number of different tests for deter- 
mining the constants K and M and use an average of 
the values thus found. 

In certain cases where the temperature rise of a 
motor part exceeds that of other parts considerably, it 
may be advisable to carry through the calculation for 
such part individually by figuring the losses and tem- 
perature rises of such part. 


APPLYING THE METHOD TO A SPECIFIC CASE 


Table I shows the tested speeds, voltages and currents 
for some continuous-load runs of a self-ventilating 
motor. Columns 4 and 5 give the calculated [’R and the 
tested core losses, while column 6 shows the total elec- 
trical losses (L,), being the sum of the values from 
columns 4 and 5. Column 7 shows the highest temper- 
ature rises as determined by thermometer readings. 
The last column gives the values of the ventilation con- 
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stant K, as indicated by equation (5). These values 
are plotted against the speed in r.p.m. 

Table II gives the tested speeds, voltages and 
amperes for a number of the regular one-hour runs. 
Column 8 contains the values of K,, as found from the 
figure for the speed given in column 1. Column 9 
contains the values Q =— T, (K;/L,) needed for the 


use of formula (9). Column 10 shows (Q — 1), and 
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VENTILATION CONSTANT, K, VARIES DIRECTLY WITH SPEED 


column 11 the values for log (Q — 1). Column 12 shows 
the values K,t,, while column 13 gives the values for M, 
the mass constant, as found from formula 9. The aver- 
age of these values is M = 3,730. The calculations 
will be safer if a smaller value of, say, K — 3,500 is 
assumed. 

Let us assume now a crane service in which the motor 
runs all day with a load giving a temperature rise of 45 
deg. C. up to the beginning of an overload period. The 
latter may be assumed to require a trailer load for forty- 
five minutes. The average motor losses during this 
time may be 5,000 watts with an average speed of 500 
r.p.m. We find from the curve the value K =— 22.8 for 
500 r.p.m. We further know L = 5,000; T, — 45; M 

3,500; t — 45. We find thus, from formula 6: 


5,000 beet ae 
22.8 


o- 22.8 


The value 


(45 — 


(22.8) 45 


~ 3,500 0.293 
=e 


e 
one of the curves giving e” for a 
of n which may be prepared for 
= 0.293 it is found to be 1.341, 


is found quickly from 
wide range of values 
this purpose. For n 
so that 
e 9.293) = 1/1.841 = 0.745 

We have thus 
T = 219.5 + (45 — 219.5) 0.745 
T = 219.5 — 1380 = 89.5 deg. 

Let us assume now that the motor runs subsequently 
for two hours with losses of 1,000 watts at an average 
speed of 600 r.p.m. We find K = 25 for 600 r.p.m. from 
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TABLE I—CONTINUOUS RUNS FOR DETERMINATION OF 
CONSTANT KF 


Speed, 

R.P.M. Volts Amp. 
53.1 
53 
55.5 
54.8 


RDObOn UO=K—SD FH 


M = 3,500; t — 120. By introducing this into formula 
(6) we get: 
__ 1,000 


5 =~ (25) 120 
ae = )¢ 


+ (89.5 le se, 
T = 40 + 49.5 e-9.857 — 40 + 49.5 X 1/2.36, 
T = 40 + 21 = 61 deg. 
Since the curve for the ventilation constant K is a 
straight line, it is correct to take K simply according 
to the average speed. In most cases the curve for K is 


— 





TABLE II—ONE-HOUR RUNS FOR DETERMINATION OF 
CONSTANT M 
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so nearly a straight line that it is perfectly safe to 
simply use K for the average speed. 

If the curve departs materially from the straight line, 
more exact results can be obtained by plotting a typical 
speed cycle for the period under consideration and also 
working out a corresponding cycle of the values for K, 


by finding a value of K for each speed point. The 
average of these K values can then be used for the 
above calculations. In Tables III and IV this has been 
done for the two cases figured above, using the curve. 
Since the latter is a straight line, the averages of K 
are the same as the values taken directly from the curve 


TABLE III. 


TABLE IV. 


SCOSCCMRMR = —ONU— Nh 


|Averages 600 





Averages, 500 
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for the average r.p.m., bearing out the correctness of 
the previous statement. 
ever, not exist for any other shape of curve, although 
the difference will usually be small in practice, making 
a detail calculation unnecessary. 

NOTE.—Since the curve for K usually approximates 
a straight line, it may be conveniently expressed in an 
equation, K — aR, + b, making the plotting of a 


curve unnecessary. If two values for K, as, for 
instance, K, = 20.7 and K, = 30.3, are known from 
tests for two speeds, Rm, — 400 and R», — 850, we 
find a value 

K,—K, 30.4 — 20.7 9.7 


Rah. ee mn 


and a value 
b — K, — aR, = 20.7 — 0.0216 « 400 — 12, 
and thus have an equation for 
K = aRm + b = 0.0216 Rm + 12, 
giving the value K for any speed R». 


Twelve Months’ Experience with the 
British Electricity Supply Act 


LTHOUGH twelve months have elapsed since the 
electricity supply act of 1919 came into effect in 
Great Britain, the actual work that has so far been 
done, says the London Engineer in its review of elec- 
trical progress in 1920, is mainly of an administrative 
nature. The work of bringing those in control of exist- 
ing systems and companies together is beset with diffi- 
culties. At present a “joint authority” within any of 
the newly created electricity districts must be repre- 
sentative of authorized undertakings in that district, 
either with or without the addition of representatives of 
the council of any county situate entirely or partly 
within the district. It is maintained that if it were 
possible for the joint authority to be simply a board 
of control, at least in the first instance, the whole 
situation would be modified. An existing electricity 
supply undertaking or group of undertakings might be 
willing to extend on a big scale if allowed to do so, 
irrespective of any agreements for subsequent control 
or purchase by a joint authority. 

A tendency in this direction has been exemplified 
in several large cities. Rotherham, for instance, has 
erected a station which can be developed into a super- 
power station rated at 145,000 kw.; Manchester has 
obtained power to build a new supply station to have 
an ultimate rating of 150,000 kw., and Nottingham has 
sought the right to erect a station with a potential out- 
put of 240,000 kw. Application has also been made by 
the County of London Electric Supply Company for 
permission to build a station capable of extension to 
meet the growing demands of the metropolitan district. 

In Scotland the corporation of Greenock has been 
informed that it will receive power to build a station 
ten times as large as that now in use at a possible 
expenditure of £2,000,000. Electrification of the railway 
between Greenock and Glasgow may form part of this 
project. An actually completed enterprise is the first 
section of a great new power house opened by the 
corporation of Glasgow at Dalmarnock, on the River 
Clyde. This section provides space for turbo-generators 
with a maximum daily output of 450,000 kw.-hr. A 
large station is also being erected by the Edinburgh 
corporation at Portobello. It is designed for the pro- 
duction of 100,000 kw., and the installation will begin 
with three 10,000-kw. turbo-generators. 


This agreement would, how-- 
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Readers’ Views and 


Comments 
: This is a readers’ forum. Comments on questions 
: before the electrical industry presenting economic, 


financial, engineering or commercial aspects and new 
or supplementary viewpoints on published articles are 
cordially invited 
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Fire Losses and Electricity 
To the Editor of the ELECTRICAL WORLD: 

Sir: A Chicago correspondent has called my atten- 
tion to the editorial in your issue of Feb. 12 upon 
discrepancies in statements regarding fire-loss statistics 
which you attribute to me and other officers of the 
National Board of Fire Underwriters. In this editorial 
you credit me with having publicly said that “of the 
$300,000,000 annual fire loss in the United States $70,- 
000,000 is directly due to improperly constructed 
chimneys.” 

You discuss this at some length, draw some conclu- 
sions stated as facts, and conclude with the following 
sarcastic comment: 

“Quite seriously, statements such as the one we 
quoted in a previous issue and the one we now quote 
leave us with grave doubts as to whether the under- 
writers themselves know, or anybody else really knows, 
very much about the cause of fire losses, concerning 
which they are willing to talk so glibly. The facts may 
be before them, but there should be a greater degree 
of agreement in drawing the conclusions than is indi- 
cated in the statements we have in hand.” 

You do not give the source from which you obtained 
the statement you attribute to me, but it is evident 
the figures were jumbled in some way. I quote from 
my manuscript what I did say in the opening paragraph 
of my remarks before the National Brick Manufac- 
turers’ Association upon the point to which your edi- 
torial refers: 

“Among the known and strictly preventable causes 
of fires defective chimneys and flues stand third on the 
list as productive of the greatest fire loss, with a record 
of $70,800,000 for the last five years, or an average 
of $14,000,000 per year.” 

You will note that the average fire loss due to the 
cause named is about 44 per cent of the estimated total 
annual fire loss of $300,000,000 and not “dangerously 
near a quarter of the whole” as you state. It is, there- 
fore, evident that your reference to an inconsistency in 
my statement is not justified. 

I do not wish for a moment to infer that our statis- 
tics are entirely correct or that all statements which 
may be made by officers of this organization in regard 
to them are always based upon strictly logical conclu- 
sions. However, I do assert without fear of success- 
ful contradiction that the fire-loss statistics as compiled 
by the actuarial bureau of the National Board of Fire 
Underwriters are the most complete and reliable fig- 
ures upon the subject which can be found in this or 
any other country; also that the general trend of facts 
as expressed by these figures cannot be annulled by 
mere denial simply because they are unpleasant. 

We are all liable to errors in dealing with statistics, 
particularly when speaking. Under the circumstances 
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it would have been an easy and courteous thing for 
you to have ascertained whether the speaker had been 
correctly quoted before you proceeded to question pub- 
licly the accuracy of his statement and the reliability 
of his information. 

The National Board of Fire Underwriters enjoys an 
enviable reputation as an organization of high ideals 
and sound principles, and the writer feels that he per- 
sonally has established a fairly well-known reputation 
for being conservative and reasonably reliable in his 
statements. 

Under the circumstances I trust you will see the 
justice of publishing an explanation in your next issue 
correcting the erroneous statement attributed to me and 
the misleading conclusions which you draw therefrom 
and giving it the same prominence that you gave the 
editorial above mentioned. IRA H. WOOLSON, 

New York, N. Y. Consulting Engineer. 


|We are glad to acquit our correspondent, on the 
strength of his manuscript, of having made an 
apparently exaggerated statement. Our information 
was simply that which was sent all over the country 
in press dispatches and which has remained uncor- 
rected, so far as we are aware, by Mr. Woolson up to 
the present time. In default of any attempt to correct 
published statements even though they be grossly inac- 
curate, the public, including this journal, is entirely 
justified in the belief that the statements as quoted were 
made. We have no objection to unpleasant facts which 
rest on something more than assertion, and it is our 
earnest desire to find out how far the alleged statistics 
regarding electric fires are fact and how far they are 
merely the attribution of fires of uncertain origin to 
an agency conveniently at hand, much as the doctor of a 
generation ago was wont to classify unknown distem- 
pers as malaria.—EDITOR. | 


Temperature Limits of Large Alternators 
To the Editor of the ELECTRICAL WORLD: 


Sir: An endeavor is being made by British manu- 
facturers of large turbo-alternators to increase the tem- 
perature rise now generally adopted for these machines. 
The following advantages are claimed for this increase: 
(a) In the case of machines running at the same speed 
those with high temperature rating are cheaper; (b) 
higher efficiencies are obtainable; (c) larger units can 
be built, or (d) higher speeds can be adopted for 
machines of certain size; (e) a smaller amount of space 
is required. ° 

The limit in temperature rise generally adopted is 
40 deg. C., independent of the type of machine under 
construction and of the class of insulation employed. 
Experiments have been made, however, upon mica, now 
used for insulating large turbo-alternators. These ex- 
periments have demonstrated the fact that mica retains 
its mechanical and electrical properties at temperatures 
up to 200 deg. C., and it is suggested that the limit of 
the ultimate temperature should be raised to 160 deg. C. 
instead of the usual value of 125 deg. C. 

The effect of going to these higher limits, from the 
manufacturing point of view, as regards foreign compe- 
tition is important. The ordinary practice for determin- 
ing the temperature of large turbo-alternators is by 
thermometers placed outside of the machines at the most 
accessible parts, but it has been recognized for some 
years now that these do not indicate the true tempera- 
ture and that in fact the machines are working at an 
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appreciably higher temperature than provided for in the 
specification. 

On these grounds, therefore, manufacturers urge 
users to agree to higher temperature limits, with an 
improvement in the method of determining the actual 
temperatures. In this connection it is suggested that 
thermocouples should be embedded in the insulation, 
though such devices of this kind as are at present avail- 
able do not seem to inspire with much confidence either 
the manufacturers of turbo-alternators or the large 
users of them. MARK MEREDITH. 

Liverpool, England. 


Experiences in Working on Live Lines 
To the Editor of the ELECTRICAL WORLD: 

Sir: The writer has noted with much interest the 
comments by L. J. Moore, electrical engineer with the 
San Joaquin Light & Power Corporation, Fresno, Cal., 
regarding live-line maintenance in the issue of the ELEC- 
TRICAL WORLD for March 12. Mr. Moore’s opinion is 
somewhat characteristic of the views of other engineers 
who have not had extensive experience with live-line 
work. 

As you know, the writer’s methods have been used by 
the line crews of the Georgia Railway & Power Company 
for the last six years in working on live lines from 
11,000 volts up to and including 120,000 volts. Our 
experience has shown that there is no reason why we 
should not continue to use our live-line methods on even 
higher voltages. During the time the method has been 
in use we have gone through a period of twelve months 
a number of times without even a minor accident to a 
live-line worker. 

A strange thing in this connection is that the only 
engineers with whom we can enter into a discussion as 
to the merits of live-line work are those who have never 
used it. Those who are most enthusiastic about it are 
the men themselves on the line. Most of our linemen 
would now object to a job on 2,300 volts, especially if 
they could get one on a 120,000-volt line, because they 
believe the high-voltage work to be the safer of the two. 

The many companies that have adopted our live-line 
methods and are going through the same experience as 
ours would, I think verify all that I said on this mat- 
ter. The total number of companies doing live-line work 
is in the neighborhood of 100. A few of them are the 
Georgia Railway & Power Company, Columbus Power 
Company, Tennessee Power Company, New England 
Power Company, Central Illinois Public Service Com- 
pany, Great Northern Power Company, Florida Power 
Company, Chile Exploration Company, Cerro de Pasco 
Corporation, Kentucky Utilities Company, Virginia 
Power Company, Calumet Electric Company, Wisconsin 
Power, Light & Heat Company, Florida Ice & Power 
Company, Union Electric Light & Power Company, 
Ohio Utilities Company, Oklahoma Gas & Electric Com- 
pany, Wisconsin-Minnesota Light & Power. Company, 
and the city of Kansas City, Mo. 

The most difficult thing in connection with live-line 
work is to convince those who have never seen the men 
actually at work that it is simple and elementary. This 
is so truly the case that their doubts, which were the 
same as our own before we attempted this work, are 
now amusing to us. T. F. JOHNSON, JR., 

Transmission Engineer. 
Georgia Railway & Power Company, 
Atlanta, Ga. 








Station and Operating Practice 


A Department Devoted to Problems of Installation, 
Operation and Maintenance of Equipment for Economical Generation and 
Distribution of Electrical Energy 





Cheap and Effective Pole Stubbing 


OLES can be stubbed quickly and cheaply by em- 
ploying curved washers and bolts, as shown in the 
illustration. The washer is a special form devised for 
use by the Denver Gas & Electric Company to eliminate 
the labor of wrapping with galvanized wire and the 
danger of splitting pole or stub encountered when the 
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CURVED WASHER FOR STUBBING POLES AND ITS APPLICATION 
ON 11,000-VOLT LINE 


ordinary bridge or square washer is used without wrap- 
ping. The pole is shaved sufficiently to give the washers 
full bearing. This method has been used on the heaviest 
Denver leads for a number of years with no signs of 
weakness and no indication of pole or stub splitting. 
R. A. HAMMOCK, 
Superintendent of Distribution. 
Denver (Col.) Gas & Electric Company. 


Air Bound in Penstock Reduced Output 
of Generating Station 


LARGE body of air entrapped in a long penstock 

recently caused the output of the Mill Creek No. 1 
generating station of the Southern California Edison 
Company to decrease without warning and for no ap- 
parent cause. The station operates under a 500-ft. 
head and is rated at 750 kw. An investigation at the 
forebay disclosed the fact there was sufficient water to 
maintain the normal output of the station; in fact, 
there was water going over the spillway and there was 
enough water being taken through the station to carry 
full load. It was. found that there were no plugged 
nozzles, but the water pressure gage at the waterwheels 
indicated a pressure below normal and the station 
operators were at a loss to account for the decreased 
output. 

The superintendent was called to the station and after 
checking up the investigations made by the station 
operators came to the conclusion that the penstock was 
air-bound. To correct this condition and release the 
air trapped in the penstock, the nozzles at the water- 
wheels were gradually closed, and soon great quantities 
of air violently erupted from the penstock where it con- 
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nected with the forebay. After a short while this 
eruption of air ceased, and upon opening the nozzles it 
was found that the generators picked up and carried 
full loads. 

The explanation of the difficulty is that at one point 
in the penstock, which is 10,570 ft. long, there is a 
slight change of grade. Air taken in with the water 
was carried down to this point and formed a bubble 
upon which there were balanced forces acting, the pres- 
sure tending to force it upward against the velocity 
head of the water, which tended to force it downward. 
When the velocity of the water was decreased the equi- 
librium was destroyed and the air bubble rose to the 
surface of the water at the forebay. J. W. ANDREE, 

Assistant Superintendent of Generation. 
Southern California Edison Company, 
Los Angeles, Cal. 


Unbalanced Voltage Caused by Blown Fuse 
and Charging Current 


PECULIAR case of unbalanced voltage on the end 

of a 10-mile transmission line recently came to 
the writer’s attention. This line was built under rush 
orders, and two power transformers were connected in 
open delta at the extreme end of the line for the pur- 
pose of supplying a three-phase customer. Sectionaliz- 
ing fuses were installed at a point 4 miles from the 
transformers. 

When power was put on the line the normal voltage 
on the secondary side of the transformer should have 
been 250 on all phases. However, the actual voltage was 
respectively 257, 231, 448 on the three phases. It was 
assumed at first that the 231 volts was the unbalance 
due to a single-phase line from the same supply bank of 
transformers, which line was feeding another load. As 
the 448 volts was approximately normal voltage, multi- 
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PECULIAR UNBALANCED VOLTAGE WAS CAUSED AT THE END OF 
LINE BY BLOWING OF SECTIONALIZING FUSE 


plied by V3, it was assumed that one transformer 
secondary was reversed. Reversing this transformer, 
however, gave about 127 volts across the phase AC, 
which indicated that there was some other difficulty. 
It was soon discovered that a sectionalizing fuse had 
blown and that the measurements had been taken 
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on voltage due to the capacity of the 4 miles of open 
conductor. This voltage happened to be just the proper 
amount to mislead. 

It must be remembered that these tests were made on 
open circuit and at no load. They would not be dupli- 
cated under load conditions. When the fuse was re- 
placed the voltage at the end of the line was somewhat 
higher than that at the station owing to the line 
capacity. B. R. PAYNE, 

Meter Superintendent. 
Depew & Lancaster Light, Power & Conduit Company, 
Lancaster, N. Y. 


Use of Single-Phase Meters on Three-Phase 
Power Service 


WING to the recent shortage of meters some com- 

panies metered three-phase loads on single-phase 
meters. On an unbalanced load there was a large chance 
of incorrect registration. How various conditions of 
balance or unbalance affect a single-phase, 220-volt, 
three-wire meter connected in a three-phase, 110-volt 
circuit (according to the sketch) is shown in the fol- 
lowing examples: 

Neglecting the error due to underexcitation of the 
potential field (220-volt potential coil operating on 110 
volts), the following cases for non-inductive load are 
found: Case 1—Balanced three-phase, 110-volt load. The 
actual watts are I X< 110 & \/3, while the measured 
watts are I X 110. The registration is 1/3 « 100 = 
57 per cent. Case 2—All load on AC. The actual watts 
are I & 100, the measured watts I x 110, and the 
registration 100 per cent. Case 3—All load on AB. 
The actual watts are I & 110, the measured watts I « 
110 & cos 60 deg., and the registration 25 per cent. 
Case 4—All load on CB. The registration is the same 
as case 8. Power factor other than unity will not affect 
case 1 or case 2, but will affect cases 3 and 4. 

During the shortage of meters numerous expedients 
were tried. Many companies were obliged to connect 
customers without meters, necessitating estimates of 
energy used based on similar installations as metered, 
use after it became possible to obtain a meter, or on a 
flat charge of some sort. The flat rate has been found 
in general to be un- 
satisfactory in several 
ways, not the least 
among which is the 
wasteful use of ener- 
gy. On the other hand, 
a flat rate devised to 
take into account the 
uneconomical use of 
energy by such cus- 
tomers has caused 
them to feel they have 
been charged unjustly 
for the inability of 
the manufacturers of meters to meet the demand. 

Power meters have been very hard to get, and the 
bounds of proper sizes for various installations have 
been overstepped many times during the past year in 
the effort to maintain all on metered contracts. It be- 
came possible to obtain single-phase, 220-volt, three- 
wire meters at a time when the supply of three-phase, 
three-wire meters in smaller sizes was exhausted. As 
an expedient it was suggested that as most three-phase 
motor loads were approximately balanced a single-phase 


SINGLE-PHASE METER ON THREE- 
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meter of the proper voltage might be used, applying a 
correction constant, until such time as the proper three- 
phase meters were available. The correction constant 
for a single-phase meter of the same voltage as the 
three-phase circuit in which it is connected would be 
V3 regardless of power factor, assuming balanced load. 
By allowing for this correction factor in designing the 
register manufacturers put out a “balanced three-phase 
meter,” which is nothing more than an ordinary single- 
phase meter calibrated to allow for the correction factor 
to balanced three-phase. With such a register the 
registration in the cases given would be multiplied 
by V3, making case No. 1 read 100 per cent correct. 
S. C. HENTON, 
Superintendent of Meters. 
Northern Ohio Light & Traction Company, 
Akron, Ohio. 


Cast-[ron Headers Unsatisfactory When 
Forcing Boilers 


AST-IRON headers began to develop leaks when 

boilers were forced and superheaters were installed 
in the plant of the Cortland County Traction Company, 
Cortland, N. Y. Cast-iron headers, flanges and other 
fittings had been originally installed. These proved 
entirely satisfactory until the load increased to such an 
extent that forcing the boilers and the use of super- 
heaters became necessary. Under these conditions leaks 
rapidly developed, and it has become necessary to re- 
place the cast iron with steel. 

This experience was related by F. A. Dresser, chief 
engineer of the company, at a meeting of the Empire 
State Gas and Electric Association. © 

FIELD EDITOR ELECTRICAL WORLD. 

New York, N. Y. 


Both CO: and Combustible Gases in Flue 
Should Be Watched 


NLY by watching both CO, and combustible gases 

can an operator know how to regulate his boiler 
to get the highest efficiency. Experiments by the Bureau 
of Mines have shown that with one fuel, when the fuel 
bed is over 4 in. thick and free from air holes, a furnace 
without secondary air acts very much like a gas pro- 
ducer. In a fuel bed 12 in. thick, where no secondary 
air was supplied, virtually all the oxygen was consumed 
43 in. from the bottom of the fire. At this point CO, 
reached 14 per cent and combustible gases registered 
10 per cent. About 26 per cent of the gases leaving 
the top of the fire were combustible’ gases, while the 
percentage of CO, was reduced to 7. Le Chatelier states 
that CO, generally reaches a maximum at a height in the 
fuel bed ten times the diameter of the coal pieces. From 
this point on reduction of CO, takes place. 

The combustion of coal in an ordinary boiler furnace 
thus takes place in two stages. In the first stage, the 
fuel bed acts as a gas producer, forming CO and other 
combustible gases in large volumes. In the second stage 
these combustible gases are mixed with the secondary 
air,* the carbon in the CO and other combustible gases 
is oxidized to CO,, and the hydrogen combines with ox- 
vgen to form water vapor. 


*The primary air supply is that which flows through the com- 
bustible material in the fire bed. The secondary air supply is 
that which is admitted to the combustion chamber above the 
fire through holes in the fire bed, the fire doors, leaks in the boiler 
settings, ete. It supplies the free oxygen necessary to oxidize the 
combustible gases generated in the fire bed. 
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Contrary to the generally prevailing impression, the 
volume of the secondary air required to burn coal in a 
furnace is greater than the volume of the primary air. 
If the coal were all carbon, the volume of the secondary 
air required under ideal conditions would be the same 
as the volume of the primary air. In the first stage of 
combustion the reaction would be 2C + O, = 2CO. In 
the second stage it would be 2CO + O, = 2CO,. In 
other words, the volume of air required to convert the 
carbon into CO in the primary stage is the same as the 
volume of air required to burn the CO into CO, in the 
secondary stage. Hoy@'»ver, there are other gases than 
CO which come off in the first stage of burning coal. To 
burn these additional gases secondary air is required. 
Inefficient mixing of the combustible gases in the com- 
bustion chamber with the secondary air supply gives 
rise to still further demands for excess secondary air 
that complete combustion may take place. How much 
secondary air is required depends on the furnace design, 
kind of stoker, method of firing, kind of fuel, etc. 

Holes, ashes, clinkers or dirt in the fire, thickness of 
the fuel bed, draft, length of time of opening of fire 
doors and regulation of dampers—all cause wide and 
irregular fluctuations in the amount of secondary air 
admitted. 

The best method of firing a particular furnace and 
regulating the air draft and dampers can only be de- 
termined by trial, watching the results recorded from 
the analysis and recording of both CO, and combustible 
gases. Only through such a procedure can the fireman 
learn by experience what must be done and what must 
be avoided to give the maximum percentage of CO, at 
all times without the loss of combustible gases up the 
flue. With a record of CO, only, he can tell little about 
the results of his efforts toward attaining higher com- 
bustion efficiency. OLOF RODHE, 
Mono Corporation of America, Chief Engineer. 

New York City. 


Maintenance Organization for a 


35,000-Kva. Plant 


HE size of the maintenance organization that will 

be justified in any plant and the method of organiz- 
ing the department must, of course, depend upon the 
existing conditions in the station. The accompanying 
chart shows the organization of this department in one 
station of approximately 35,000 kva. installed rating, 
where the total number of station employees averages 
around 100. The three classes of repairmen are ar- 
ranged at graduated rates of pay so as to afford definite 
steps for promotion. It should also be pointed out that 
this department is entirely separate from the operating 
department, the one having nothing to do with operation 
and the other no responsibility for maintenance or re- 
pairs, although the departments co-operate. 

The work of the maintenance department may be 
divided into two general classes—(1) inspection or tests, 
and (2) repair. The inspections likewise may be di- 
vided into (a) periodic examinations carried out during 
operation or at least without taking the equipment out 

{ service, and (b) thorough and less frequent inspec- 
‘ions involving more or less complete dismantling and 
taking it necessary to take the equipment out of service. 
Schedules should be arranged for both classes of in- 
speections in order that none shall be overlooked. The 
arrangement 'of these schedules will depend, of course, 
upon the plant-operating conditions. 





In considering the probable or actual maintenance 
costs on any particular piece or any class of plant 
equipment there is often a tendency to overlook the 
interrelation of the upkeep on different classes of equip- 
ment, and this oversight may easily lead to a “penny- 
wise, pound-foolish” policy concerning inspections and 
upkeep. For example, in a boiler plant using feed water 
requiring treatment the expense of inspecting and main- 
taining the treating plant may appear excessive and 
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ARE PROMOTED IN DEFINITE STEPS 


lead to neglect of this equipment. If so the result will 
be not only a lowering of plant efficiency because of 
decreased heat absorption by the boilers, but also an 
increase in boiler maintenance and possibly serious 
operating troubles. Likewise, the failure to inspect and 
check the apparatus for measuring temperatures in 
alternators or transformers may lead not only to the 
operation of such equipment at lowered efficiencies but 
also, if continued, to serious damage and excessive main- 
tenance expense. S. B. FLAGG, 
Electric Bond & Share Company, Engineer. 
New York City. 


Arresters Needed on Low-Tension Bus of 
Power Customers 


HAT the 2,300-volt side of high-tension customers’ 

power transformers should be provided with some 
form of lightning protection was an opinion expressed 
by the meter committee at the recent meeting of the 
Southeastern Section of the.N. E. L. A. Such installa- 
tions, it was thought, are more subject to lighting than 
2,300-volt retail systems. Although most of the compa- 
nies reported no experience, both the multi-gap and the 
compression type were used satisfactorily by different 
companies. 

For lightning protection on 2,300-volt retail system 
twelve companies found compression-type arresters 
satisfactory and four companies employ multi-gap ar- 
resters with satisfaction. S. A. FLETCHER, 
Alabama Power Company, Superintendent of Service. 

Birmingham, Ala. 


Industrial Applications 


The Economical Utilization of Electrical Energy 
in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 


improving Drafting Room Illumination 


B: SUBSTITUTING 200-watt lamps and_steel- 
enameled bowl-type reflectors for a former installa- 
tion of drop lights carried in tin shades, the illumina- 
tion of the drafting room of the Eastern Bridge & 


INDIRECTLY LIGHTED DRAFTING ROOM HAS ILLUMINATION OF 
8.5 FT. CANDLES WITH 200-WATT LAMPS 


0 
Structural Company, Worcester, Mass., has been greatly 
improved. The new installation is shadowless. The 
reflectors are suspended 74 ft. above the working plane, 
the units being spaced 10 ft. apart. In the entire room 
twenty outlets are provided for an illuminated area of 
about 1,872 sq.ft. The walls and ceiling are painted 
mill-white, and on the working plane an illumination of 
8.5 ft.-candles has been measured. The accompanying 
photograph was taken with a Goertz lens on a 63-in. x 
84-in. “Orthonon” commercial film, exposed five min- 
utes with a No. 32 stop, between 5 and 6 p.m., on Nov. 
12 last. E, D. LEARNED. 
Worcester (Mass.) Electric Light Company. 


Proper Sizes of Electric Soldering Tool 
Necessary for Good Work 


N THE use of electric soldering tools there is much 
chance for disappointing results unless the proper 


tools are selected for the different jobs. For instance, 
a heavy tool should be selected for big work, but this 
same tool should not be employed for continuous use on 
small work, as the tool would become overheated, which 
would cause rapid deterioration of the soldering point 
in addition to the necessity for constant cleaning and 
retinning. In other words, an iron which is too large 
for the work must not be employed, particularly if the 
tool is used intermittently with long intervals of idle- 
ness, the tool being connected to the circuit continuously. 

There are available resistance stands which auto- 
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matically cut additional resistance into the circuit when 
the tool is laid on the stand, tkyoeey reducing the cur- 
rent passing through the iron and preventing overheat- 
ing. These are very satisfactory when they can be 
employed. However, if for some reason conditions do 
not permit their use, and if the work is always similar, 
satisfactory results can be obtained on small work, such 
as soldering splices in small-gage wire, by using an over- 
voltaged tool—that is, a tool wound for 150 volts on a 
110-volt circuit. With this method the tool is just hot 
enough to flow the solder freely and not too hot to 
deteriorate the tip. J. H. MAYFORTH, 
Maintenance Superintendent. 
Eisemann Magneto Corporation, 
Frooklyn, N. Y. 


Breaking Battery Jars Avoided by 
Use of Special Tray 


O PREVENT the breakage of storage-battery jars 

on the electrical vehicles of the fire department of 
Paterson, N. J., a special form of inclosing tray has 
been built. This has reduced the number of broken jars 
from more than forty to an average of about two per 
month. 

After experimenting with several different materials 
for the jars with no improvement an investigation of 
each broken jar and its tray was made. It was found 
that the majority of the breaks were in the sides of 
the jars above the plate-supporting bridges. In looking 
for the cause of the trouble it was found that in some 
cases the bottom of the jar was not square with the 
sides, and in other cases the sides and bottom of the tray 
had warped, preventing the jar from resting squarely on 
its bottom. This resulted in breaking the jars. 

To obviate the breakage the trays were then made 
with two ribs formed on the bottom. These ribs cor- 
respond in position to the supporting bridges of the jar. 
With this con- 
struction, even if 
the jar or the tray 
is not absolutely 
true to shape, 
virtually all the 
weight is support- 
ed by the ribs and 
the thin shell of 
the jar is not ex- 
cessively strained. 
Another feature 
of the tray, which 
is patented, is that spilled electrolyte may run out of it 
through openings in the bottom. The ribs in the tray 
are not quite so wide as the ribs on the bottom of a jar. 
Thus if any acid spills or leaks out it will run down the 
inclined bottom of the tray and through the openings. 
Commercial Truck Company, MARTIN MELIA, 

Philadelphia, Pa. Engineering Department. 


LONGITUDINAL RIBS ALONG BOTTOM OF 
TRAY SUPPORT BATTERY PLATES 








cl 


en 
r- 
it- 
be 
do 
ir, 
ch 
Y'- 

a 
ot 
to 


rs 
of 
as 


er 


ils 
of 
nd 


ng 
ne 
he 
ay 
on 


nd 


xX- 
ad. 
ire 
ich 


ay 
ar. 
he 
rs. 


MARCH 26, 1921 


ELECTRICAL WORLD 715 





Electric Drive Replaces Steam on Large 


Blooming Mill 

ECAUSE of the breakdown of the engine driving 

a 44-in. (10l-cm.) blooming mill at the Steelton 
plant of the Bethlehem Steel Company, the drive had 
to be changed to electric power. Just twenty-four days 
after the work was started steel was being rolled with 
the new drive. Considering the tremendous task of 
tearing down the large reversing steam engine, blasting 
out its foundations, building the forms for the motor 
foundations and installing the complete electrical appa- 
ratus in working order, the speed made is remarkable. 

Inasmuch as the blooming mill is the only one in 
the plant, it was important that the change-over to 
electric drive be made in the shortest time possible. 
In addition, it was also important that no time should 
be lost in making adjustments or in tuning up the new 
equipment. To accomplish this it was necessary to have 
everything well organized and planned in detail. The 
forms for the reversing-motor foundation were built 
up complete in two pieces as a templet before the 
engine was removed, and after the old foundation was 
blasted out these templets were set in position, the 
foundation bolts were placed and the concrete was 
immediately poured. This materially shortened the 
time required to make the change. 

The motor rolled 609 tons of steel the first day, 
796 tons the second and 1,006 tons the third. The 
mill is now operating single-turn and is in no way 
curtailing the output in spite of the fact that, owing 
to shortage of power under present conditions, it is 
necessary to operate the equipment with a power 
demand not exceeding 2,500 kw. 

The electric drive consists of a double-unit reversing 
direct-current motor, the necessary flywheel motor- 
generator set for driving it, and a small exciter set, 
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SCHEMATIC DIAGRAM OF CONNECTIONS FOR DOUBLE-UNIT 
REVERSING MILL EQUIPMENT 


t 


vether with a blower outfit and the necessary switch- 


ing equipment. All the machines except the blower 


outfit are mounted on the first floor of the motor-room 
Substation. The blower outfit is mounted in the base- 
ment and the switching equipment is mounted on a 


balcony. Lightning arresters are installed on the second 


balcony. : 

The double-unit reversing motor, as shown in the 
illustration, is a 600-volt, adjustable-speed, direct-cur- 
rent machine of the compound-wound compensated type, 
having a speed range from zero to 120 r.p.m. in both 
directions. It is capable of developing 1,900,000 ft.-lb. 
(262,200 kg.-m.) torque momentarily and is directly 
connected to the mill. Each armature of this motor is 
mounted on the forged-steel shaft, which is supported 
by two pedestal bearings arranged for water cooling 
and gravity oil lubrication. The bearings and frame 
of the motor are supported by a heavy cast-iron bed- 
plate, which is well anchored to the concrete foundation 
by long foundation bolts. The motor is semi-inclosed 
and is arranged for forced ventilation. The blower 





COMPLETE BLOOMING MILL DRIVE IN-TALLED IN 
TWENTY-FOUR DAYS 


equipment, installed in the basement, is interlocked so 
as to prevent operation of the reversing motor in case 
the blower is not delivering the proper amount of air 
to the motor. 

The motor is a compound-wound machine, the com- 
pounding being obtained indirectly by means of a small 
series exciter and a separate winding on the main poles 
of the reversing motor. Owing to the extremely high- 
peak currents encountered in the main circuit, it would 
be extremely difficult to reverse the ordinary type of 
series field, which would be necessary to keep the proper 
shunt and series-field relation. Therefore the series 
exciter and the separate field are used, the series-exciter 
field being connected in series with the main motor 
armature circuit, and the armature of the series exciter 
being connected across the separate winding of the 
main reversing motor. 

Switches for reversing this field are operated from 
the master switch, which also operates the reversing 
switches in the field of the generator. By this means 
the compounding effect is obtained without the neces- 
sity of reversing the heavy armature current. This 
compounding of the reversing motor allows it to in- 
crease its torque on the overloads and thereby meet 
better the severe shocks that are encountered. 

The reversing motor receives its energy from two 
600-volt, 367-r.p.m., separately excited shunt-wound, 
direct-current generators of the compensated type, 
which are designed to withstand the same peak loads 
as the reversing motor. These generators are driven 
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by a 3,200-hp. alternating-current motor of the wound- 
rotor type, which is designed to operate on a three- 
phase, 6,600-volt, 25-cycle circuit. A 100,000-lb. (45,- 
000-kg.) flywheel is mounted on the same bedplate 
between the motor and generators. 

A liquid slip regulator limits the peaks and equalizes 
the input to the flywheel. When the load on the alter- 
nating current motor reaches a predetermined value, the 
regulator introduces resistance in the secondary of the 
induction motor which causes the flywheel set to slow 
down, allowing the flywheel to give up a portion of its 
stored energy. When the peak load goes off, the regu- 
lator cuts out the resistance in the secondary circuit 
of the induction motor and brings the flywheel set back 
to approximately full speed. The regulator is so ar- 
ranged that the alternating-current motor cannot be 
started until the maximum resistance is inserted in the 
secondary by means of the slip regulator being wide 
open. 

The control of the main motor and generator is 
obtained by adjustment of the fields, the generator fields 
heing reversed to obtain reverse direction of rotation 
of the main motor. The excitation of the motor shunt 
field remains in the same direction at all times. The 
speed of the reversing motor is proportional to the 
generator voltage up to normal voltage, and beyond that 
point the increase in speed of the reversing motor is 
obtained by weakening its main shunt field. The com- 
pound field described previously is adjusted to eorre- 
spond with the speed of the reversing motor. The 
master switch is mounted in the mill for controlling 
the contactors which adjust the various field circuits 
of the motor and generators. The position of the 
master switch determines the speed of the reversing 
motor and its direction of rotation. This system of 
control makes the operation of the equipment extremely 
simple and very easy to operate, while at the same time 
obtaining a very rapid and effective means of control. 
The schematic diagram shows the connections. 

The reversing motor and direct-current generators 
are separately excited, receiving their excitation from 
a small induction-motor-driven exciter set. The main 
direct-curent circuit breaker between the reversing 
motor and its generators is so interlocked that it can- 
not be closed unless the exciter set is operating properly. 

The oil switch and synchronizing apparatus for 
synchronizing these two stations is installed on the 
gallery. A double feeder system is brought to the gal- 
lery from one of the power plants, and usually these 
two feeders are used in parallel for supplying the 
induction motor of the flywheel motor-generator set. 

A small transformer, 6,600 volts to 440 volts with 
a 220-volt starting tap, is used for supplying the power 
to the exciter set, blower and pump motors. As an 
emergency feature, the Bethlehem Steel Company has 
brought the 440-volt alternating-current mill circuit 
into the motor-room substation. This circuit will be 
used for driving the exciter set, blower and fan motors 
in case any trouble develops on the small transformer. 

As a convenient and effective means of keeping some 
of the mill dust and dirt out of the motor-room 
substation, an additional duplicate blower equipment 
was installed in the basement and is arranged in con- 
junction with the other blower equipment, so that 
either one can be used to ventilate the room while the 
blower is ventilating the reversing motor. 
Westinghouse Electric & Mfg. Co., B. M. JONES, 

Pittsburgh, Pa. ° General Engineer. 
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Kick Method of Testing Coils for Polarity 


HEN a standard method is used in a repair shop 

for winding field coils and placing them in ma- 
chines it is desirable to check the polarity of all coils 
before they are placed. This is necessary especially 
where such polarity cannot be determined by an inspec- 
tion of the windings, as is the case when leads are 
brought out so that it is not possible to see which is 
the inside and which is the outside lead and what was 
the direction of winding. In the check used by the 
writer shown in the sketch the coil A is permanently 
connected to a direct-current system, so that direct 
current can be set up in it and broken at will by use 
of the switch D. Coil B, which is to be tested, is placed 
over this coil and the current set up by closing the 
switch D. When the switch D is opened quickly the 
meter C will give a decided kick, the direction of which 
will determine the polarity of the coil B. Markings on 
the leads O and 7 can be checked at once to see whether 


Always place 
“winder tag "(code 


tag) up. 


KICK ON METER WHEN SWITCH OPENS DETERMINES 
POLARITY OF COIL B 


they correspond with the polarity as.determined by 
the test. 

Coil A is made by winding 3,000 turns of No. 26 
double-cotton-covered wire on a 4-in. x 6-in. form in a 
groove 13 in. to 2 in. wide. The coil may be left on the 
forms if desired while using for tests. F. W. GAY. 

Newark, N. J. 


Correct Motor Sizes Help to Prevent 
Low Power Factor 


HE fact that overmotoring is a wide cause of low 
power factor should not be overlooked amid the prev- 
alent talk of synchronous motors for correcting this evil. 
Much can be done by carefully testing the motors in a 
plant and seeing that each motor is of the correct size 
for its particular work. In many instances power factor 
has been raised from 5 to 10 per cent by this method, 
and in exceptional cases as much as 20 per cent. 
Such testing may allow a large motor on a certai" 
drive to be replaced by a smaller motor now on some 
other drive. This motor in turn may be replaced by « 
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smaller size, and so on. This will result in motors re- 
leased for extensions or for space equipment. The lower 
power factor will be accompanied by lower losses in gen- 
erating and distributing. equipment, which will assure 
higher and steadier plant voltage and consequently bet- 
ter torque in the motors. Another advantage is that it 
will avoid penalization for low power factor where such 
penalization is included in the central-station company’s 
rate schedule. : 


Halving Voltage on a Wave-Wound 
Induction Motor 


MACHINERY dealer recently asked a Detroit re- 
pair shop to change a 440-volt wave-wound induc- 
tion motor to operate at 220 volts. The motor was 
investigated, and it was found that it could be recon- 
nected for this voltage in the manner outlined in the 
following paragraphs. 
The machine was a 440-volt, 200-hp. squirrel-cage 


28-2, 2-11, 11-20, 20-29, 29-3, 3-12, 12-21, 21-30, to the 
bottom of slot 30. This is one-half of the A phase, the 
second being started in the bottom of slot No. 3. The 
reversing jumper No. 1 connects the bottom of slot 
No. 30 to the bottom of slot No. 3. From slot No. 3 the 
winding goes through six more coils, 3-30-21-12-2-29-20- 
11-1-28-19-A,, but in the opposite direction to the first 
six, i.e., from slot No. 1 the direction is clockwise until 
jumper No. 1 is encountered, which brings the winding 
to slot No. 3 and following the winding further, the 
procedure is in a counterclockwise direction through the 
same number of coils as before. 

It is obvious, therefore, that if jumper No. 1 were cut 
in half, the A phase would be open, but if the bottom 
of slot No. 3 and the top of slot No. 1 were connected 
together and to the line lead A,, and at the same time 
the bottom of slot No. 30 and top of slot No. 10 were 
connected to the star ring, this would be putting the 
two sections of the winding in parallel. Then if the 
B and C phases were connected in a similar manner a 





(A) 440-VOLT WAVE-WOUND THREE-PHASE INDUCTION MOTOR RECONNECTED FOR 220 VOLTS (B) 


_ A—Four-pole series-star wave winding of thirty-six coils; pitch 
is 1-10. Leads are A;, B,; and C;. Star point is As, By and Cz. 
1, 2 and 3 are the reversing jumpers. B—Four-pole, two-parallel- 
star wave winding reconnected from A. The reversing jumpers 


induction motor with eight poles, 875 slots and coils, 
with one turn per coil of 3-in. and 4-in. copper strap, 
connected in a series-star, wave winding. The dealer 
wanted a 220-volt motor with the other characteristics 
the same as the original motor, and wanted it in a hurry. 
The accompanying drawings show the principle of the 
change. It is a well-known fact that a wave winding 
has two paths or circuits and that in an induction motor 
the winding is in two sections, these two sections being 
joined by what is called a reversing jumper. Drawing 
A shows a thirty-six-slot, four-pole, series-star wave 
winding, thirty-six slots being used instead of 875 
because it makes the drawing simpler and easy to 
understand. The pitch is 1-10. There are twelve coils 
per phase or three per phase per pole. The heavy lines 
represent the A phase, which starts at the top of slot 
No. 1 and goes through’ six coils, 1-10, 10-19, 19-28, 


were opened and one end was attached to the leads of the same 
phase and the other end to the star connection. Leads connected 
to sicAs B,-B,; and C,-C;. Star ring was connected to A,-Ag, Be-Bez 
an Co-Coe. 


two-parallel star winding would be the result. Accord- 
ingly it was decided to reconnect the motor on this 
principle. 

Drawing B shows the two-parallel star connections. 
The A-phase paths are: A,—1-10-19-28-2-11-20-29-3-12- 
21-30-A, (or star) and, A,—3-30-21-12-2-29-20-11-1-28- 
19-10-A, (or star). Both of these paths start at A, and 
end on A,, the star point. The connections for the other 
phases .are similar. 

All the leads, the jumpers and the star ring for the 
440-volt connection were removed and new leads and a 
new star ring of twice the cross-section were put on. 
These consisted of two pieces of 4-in. x 4-in. copper 
strap in parallel, bent on edge. When a trial was made 
after the change, the motor operated satisfactorily in 
every respect on 220 volts. A. C. ROE. 

Detroit, Mich. 
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Continental Practice in Electric Drive 
for Textile Mills 


NDIVIDUAL electric drive is chosen for the majority 

of operations in the textile mills of continental 
Europe. Openers and scutchers, drawing frames, flyer 
frames, spinning mules and spinning and winding ma- 
chines are quite generally individually driven. Com- 
monly revolving flat cards are group-driven. 

According to W. Dundas Fox, in the London Elec- 
trician for Feb. 4, owing to the high speed of openers 
and scutchers individual drive is usually adopted, a 
three-phase, 50-cycle squirrel-cage motor being in many 
cases direct coupled to the machine, but frequently belt 
drive is chosen, as this arrangement does not limit the 
speed beaters and at the same time constitutes a con- 
siderably better protection to the motors and the 
machine against shock caused by momentary overloads. 
This belt-driven arrangement, in comparison with the 
direct-coupling arrangement, also offers the advantage 
of the better utilization of floor space. 

Speaking generally, revolving flat cards are handled 
on the group-drive system, the motor being directly 
coupled to a high-speed transmission shaft. There are, 
however, occasional instances where individual cards 
are erected or the limited floor space produces difficul- 
ties in mounting the shafting, etc., and in such cases 
individual drive forms a convenient alternative which is 
often employed. 

Individual drive is considered ideal for drawing 
frames and is generally recommended. Ordinarily the 
motor is mounted on the floor within the machine itself 
and is coupled to the latter by means of gears. The 
control switch for starting and stopping the motor is 
connected mechanically with the self-acting stop ar- 
rangement on the machine in such a manner as to stop 
the driving motor automatically in case the yarn should 
break. 

Flyer frames are usually individually driven, and as 
it is important that they should start smoothly, special 
care has been taken in designing a motor without 
external control resistances to meet this requirement. 
The motors are specially constructed squirrel-cage 
motors which will come up to normal full-load speed 
in five to seven seconds. As a rule the motor is simply 
coupled to the frame by means of tooth gearing, and 
the operating switch on the motor is connected with the 
operating handle of the flyer frame. 

It has been found impossible to guard against the 
possibility of very heavy speed variations when han- 
dling the drive of spinning mules on the group system, 


owing to the frequent synchronism of the maximum or : 


minimum power required by the several mules. Indi- 
vidual drive is usually recommended. Each mule works 
separately, and the speed is found to be quite constant. 
The result is a considerable increase in production and 
a better quality of material. 

The even power consumption obtained by the regular 
spinning and winding process, the simple construction 
of the machines and the high speed of the driving 
shaft make the ring spinning machine highly suitable 
for individual drive. In order to produce a uniform 
tension of the thread, it is vital to obtain periodical 
variations in the speed, progressing with the diameter 
of the thread wound on the spindle. The speed should 
be variable, 10 per cent above and 10 per cent below 
average, or 20 per cent total. The highest possible 
speed is dependent upon the quality and count of the 
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yarn required, and this makes it necessary that the 
motors utilized for the individual drive of ring spinning 
machines should possess both heavy starting torque and 
also the following special characteristics: (1) The 
possibility of a periodical variation of the speed in 
order to obtain a uniform tension of the thread through- 
out the process; (2) ability to run at a variable speed 
according to the class of material in progress of manu- 
facture. 

There are three types of motors which nearly pro- 
vide these requirements—(1) the asynchronous alter- 
nating-current motor with resistance regulator, (2) the 
three-phase alternating-current motor with a _ pole- 
changing device, and (3) commutator motors. Another 
plan employs squirrel-cage motors connected to mains 
in which the frequency may be varied. This is accom- 
plished by means of a motor-generator set, the generator 
of which operates at a different frequency from the 
motor frequency. The set may be comparatively small as 
it works during a limited fraction of the spinning 
period. It is said that the over-all efficiency of this sys- 
tem is as high as 89 per cent. Moreover, the installa- 
tion cost is less than that for pole-changing motors. 

Little or no improvement has been made during the 
last few years in the electric drive of looms, but it 
is interesting to note that after numerous trials and 
experiments some companies have discarded the indi- 
vidual gear drive, excepting in special circumstances, 
and as a general rule the well-known type of totally 
inclosed loom motor, with belt drive and spring belt 
tightener, is installed. 


Effective Method of Expanding 
Metal Rings 


OR heating shrink rings to expand them before 
replacing them on a commutator the writer induces 
an electrical current in them by means of a reactance 


coil. By this method the heat is distributed evenly over 

the rings and the temperature to which the ring is 

raised may be accurately controlled. Although this 

method has since been used for many similar purposes 

it was first used while re- 

pairing a large high-speed 

direct-current machine. This 

machine has a long commu- 

tator in the center of which 

is a steel ring to keep the 

commutator bars in their 

place at the high speed. This 

ring had been taken off for 

repairs, and when it was re- 

placed the scheme described 

. was employed for expanding 

aad it. The reactance coil from 

an old rotary converter was 

obtained. This had a U- 

shaped core as is shown in 

the drawing. There was a 

winding on each leg of the core, and one of these wind- 

ings was removed. A yoke was made to fit over the open 

end of the core so that it could be readily removed. The 

shrink ring was slipped over the leg, and by regulating 

the current in the winding any temperature desired 

could be obtained in the ring with the corresponding 
expansion due to temperature rise. 

Trail, B. C., Canada. R. H. N. LOCKYER. 


SHRINK RING IS EXPANDED 
BY HEATING DUE TO THE 
INDUCED CURRENTS 
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Central Station Service 


A Department Devoted to Commercial Policy 
and Management Topics, Including Methods of Increasing the Use 
of Electric Light, Power and Heat 





Church Funds Invested in Utility 
Preferred Stock 


OOD examples of how favorably the securities of 

an electric light and power company are esteemed 
by the local public as a result of the customer-ownership 
movement frequently come to light. One of the best 
illustrations of this is given in a letter from Robert 
Montgomery, manager of the investment department 
of the Louisville (Ky.) Gas & Electric Company. In 
this case a small church invested its surplus funds in 
the preferred stock of the Louisville company, the 
church treasurer being convinced of the absolute safety 
of the investment and want- 


now on we are with you, “sink or swim.”” Thus the 
little church is now a shareholder of our company.” 

Such confidence in utility securities is an encouraging 
indication of the increasingly favorable attitude of the 
public. 


Contractors Backing Up N. E. L. A. 


Good-Will Advertising Campaign 
EPORTS this week from N. E. L. A. headquarters 
regarding the national good-will advertising 
campaign for electric light and power companies are 
very encouraging. The co-operation that is being 





ing the money to earn the 
maximum interest. In re- 
lating the transaction Mr. 
Montgomery said: 

“The treasurer of a little 
church on South Eighteenth 
Street called on me recently 
to buy six shares of our 
preferred stock for the | 
church, explaining that | et 
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there was a surplus of about 
$600 in the church treas- 
ury and that this 
fund would gradually 
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be added to until the 
church, in the course 
of eight or ten years, 
accumulated enough 
money to erect a new 
building. In the 
meantime he wished 
the money to earn 
the maximum inter- 
est consistent with 
safety. I told him it 
was rather irregular 
and unusual for a 
custodian of church 
funds to invest the 
money in any sort of 
stock, but he said his minister and the deacons, as wel! 
as himself, all owned some of our preferred stock, and he 
was thoroughly convinced it was a good investment; 
moreover, he said, the church would not lose as he would 
take full responsibility and personally buy the stock at 
par should the church at any time wish to realize the 
cash, 

“The more I urged him to place the $600 in the bank 
3 or 4 per cent, the more insistent he became in 
his demand for the stock. Finally he said: ‘If you 
aid the company are as conscientious as that in handling 
the business of your customers, you deserve the sup- 
port of our church and its congregation, and from 
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GOOD-WILL ADVERTISEMENTS TO APPEAR IN NATIONAL MAGAZINES AND TECHNICAL PAPERS 


obtained from the manufacturers and the other branches 
of the industry is helping to put the campaign over in 
a big way. A large number of advertisements have 
appeared and an even greater number are scheduled. 

The April, May and June schedules are now being 
made up by Director of Publicity Oxley, who expects 
to be able to announce them the first of the month. 

The lists of co-operating manufacturers continues to 
grow. This week word was received from the Pitts- 
burgh Transformer Company and the Walker & Pratt 
Manufacturing Company stating their desire to par- 
ticipate. An interesting and gratifying development of 
the campaign is the way in which the contractor-dealers 
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are helping. Numerous requests have been received at 
N. E. L. A. headquarters for enlarged copies of the 
association’s Saturday Evening Post advertising to 
hang up in store windows. Letters from the contractor- 
dealers tell of their sympathetic point of view and their 
desire to “do their-bit” to help the campaign. 

There are shown here reproductions of some of the 
recent co-operative advertisements—one the McGraw- 
Hill copy to appear in Collier’s April 9 and the others 
being scheduled to appear sooii in the technical papers. 


Team Play on Central Maine System Yields 


More’than 98 per Cent Collections 


ERCHANDISING collections on the system of the 
Central Maine Power Company totaled 98.16 per 
cent and collections for gas and electric service 98.65 
per cent during the year 1920 as a result of close 
co-ordination of the work of district superintendents 
and their subordinates with the records and receipts 
of the main office at Augusta. By regular comparisons 
of the charges, collections and percentages represented 
by the latter the district superintendents are kept in- 
formed of their standing, and much interest has been 
aroused by this competition to make the best possible 
showing in each district. A daily record of collections 
is maintained at the home office for each important 
division of the system, and in case the results tend to 
show a decided falling off as the middle of the month 
comes, telephone inquiries are made by the assistant 
treasurer’s office to re-establish the rate of intake. 
Considerable latitude is allowed local superintendents 
in making collections. The system is composed of a 
number of formerly independent companies whose col- 
lection requirements vary somewhat. In six of the 
twelve districts a discount of 5 per cent is granted for 
payment of an electric service bill within ten to fifteen 
days of presentation, and for cash payments a discount 
is made as a rule on the larger appliance prices, an 
allowance of $5 being made on vacuum cleaners and 
$10 on washing machines. In nearly all cases cus- 
tomers are billed monthly by mail from local offices, 
the bill covering amounts due for service and on elec- 
trical merchandise, properly segregated. Three fol- 
low-up notices are employed in case of payments delayed 
more than ten days beyond the usual thirty-day limit. 
These notices are spaced ten days apart, and the first 
and second respectively call attention to the bill and 
request payment. After the third or final notice the 


CENTRAL MAINE POWER COMPANY COLLECTIONS—1920* 





Balance 

Per Cent Outstanding 
98.65 $17,795 
98.16 12,647 


98.48 $30,439 


Collections 


$1,309,397 
686,911 674,267 


$2,014,103 $1,983,664 
* Not including companies acquired during 1920. 


Charges 
$1,327,192 


Gas and electric........... 
Merchandise.............. 


company reserves the right to discontinue service, but 
this is seldom necessary. Virtually no collectors are 
employed by the company. It is believed that the good- 
will resulting from a customer ownership in the system 
exceeding $3,000,000 is a potent factor in the punctual- 
ity of payments. ' 

During December, 1920, five bulletins showing the 
comparative standing of the various collection centers 
and merchandising store centers of the company were 
sent to local superintendents by the main office, with 
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comments on the progress of the various districts in 
the collection of outstanding accounts and changes in 
position of the competing centers. In some cases the 
collection of old accounts exceeded the outstandifig 


charges, yielding more than 100 per cent collections. 


————————— 
TYPICAL BULLETIN USED TO STIMULATE COLLECTIONS 


Interest in collections continues unabated. Bucksport, not con- 
tent with an even 100 per cent, went clean over the top with.a 
record of 1.258 in merchandise collections. Assistant Treasurer 
Jennings” hasn’t told us just how this is done, but if some can 
collect in advance it seems fair enough to put them at the fop. 
Brunswick, in the same division, struck a high average of 0.985, 
with Bath closely tagging with 0.961. In the gas and electric 
accounts Winthrop, bound not to be pushed out of first place, 
pushed up her average to 0.962, but is pursued by Gardiner, which 
is only three points behind. Brunswick shows up well in this 
section also, with a percentage of 0.957. Augusta has picked up 
considerably and now has a percentage of 0.792. 





Per Cent 
Gas and 
Electric 

Collections 


Per Cent 
Merchandise 
Collections 


Bucksport 
Brunswick...... 
Bath 5 
Belfast. ...... 
Pittsfield. .......... 
xford.... 
Gardiner 
Waterville 
Rockland 
Kennebec G. & F. 
pO ere 
Foxcroft. . “a 
Lewiston........ 
Skowhegan...... 
Dexter....... 


Winthrop... 
Gardiner.... 
Brunswick . 
Foxcroft... . 
Lewiston... 
Waldoboro 


Augusta... 
Bucksport..... 
Belfast. . . 
Dexter. . 
Oxford... 
Wiscasset. . 
Rockland . 
Hartland... 
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Waterville. 
Pittsfield... 
Skowhegan. . 
Kennebec G. & F 
Lisbon Falls. 
Newport... 
Readfield . 





The friendly rivalry stimulated by these bulletins has 


borne good fruit. This year it is planned to send out 
these bulletins twice a month. 


How Customer Ownership Influences 


Public Good Will 


URTHER evidence of the changing attitude of the 
public toward the utility companies is shown in an 
editorial, “Popular Interest in Utilities,” which appeared 


in the Chicago Tribune for March 9. The editorial 
points to the increased number of public utility stock- 
holders and the consequent removal of the utility com- 
panies from the machinations of “practical politicians.” 
It is an interesting estimate of the value of customer- 
ownership as a means of placing the utilities’ problems 
fairly before the public. The editorial says: 

It is announced that the number of public utility stock- 
holders has increased in this state until 400,000 citizens now 
have money in gas, telephone, electric power and electric 
railway investments. Nearly all of them are voters, and the 
number is virtually half the number of votes in Chicago. 

The utilities are beginning to rest upon the general citi- 
zenship, and the wider the base spread for them the greater 
will be the intelligence of politics in dealing with them. 
That is the object of the’ utility companies in trying to make 
the stock attractive to the citizen with $100 or $500 to in- 
vest. It takes the air pockets out of politics, which hesitates 
to deal destructively with values in which the average citi- 
zen is interested. The old combination was one of politics 
and utilities. The new combination is one of utilities and 
the people. 

When politics and utilities are combined it may be a bad 
thing for the ratepayer. When politics rides utilities as a 
campaign horse it may be a bad thing for the ratepayer. 
There is not likely to be the required amount of honesty and 
fair dealing in either arrangement. If the utilities represent 
community interests as investments, they will come more 
nearly representing community interests in service. 
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Relation of Securities to Value 
of Property 


OW closely the bonds, preferred and common stock 

of an electric light and power utility represent 
the value of the property covered has for long been a 
subject of discussion in establishing valuations and ar- 
riving at equitable rate schedules. An interesting 
analysis of this relation has been made by W. 
S. Barstow, president of W. S. Barstow & Company, in 
a recent news letter issued by that company and dis- 
tributed among its stockholders. The transition of the 
electric utility from a dubious enterprise to a public 
necessity, he points out, was so rapid as to result in 
much misunderstanding on the part of the public. Ex- 
plaining these questions, Mr. Barstow says: 

“A question seems to have arisen of late as to the 
relation between the securities and value of property 
of a public-service enterprise. Many think the relation 
is more or less immaterial as far as common stocks are 
concerned, but admit the close relation when preferred 
stocks or bonds are mentioned. Bankers distributing 
securities to bondholders or lenders are as a rule vitally 
interested in the possibilities of common-stock financing 
as affecting the security and value of bonds, but often 
are unconcerned as to the importance of the common 
stock being properly represented in the value of the 
property. One of the requirements as to borrowing 
money is that the principal of the loan should be less 
than the bare physical property, and therefore it is 
assumed that a return on the bare physical property 
would meet the requirements of the bondholder without 
any recognized return on the common stock. But if the 
stocks are not represented in the value of the property 
and do not receive their proper recognition in the way 
of return, what becomes of the stabilization fund of 
earnings required by the bondholder and which is the 
return on these stocks? 


VALUE OF PROPERTY 


“What constitutes ‘value of property’ has never 
reached a definite basis, as in the majority of cases 
‘ability to earn,’ which is the foundation of the enter- 
prise, has never been fully recognized. The value of 
physical property is only one element in the value of 
property which produces the result of service and return. 

“In the very early days of the power, lighting and 
transportation business, from 1885 to 1890, the indus- 
try was regarded as a purely speculative enterprise. In 
the first part of this period electric power was unknown 
and all service was confined to lighting. At such a time 
no one would invest but some would speculate. As a 
means of securing capital and developing an uncom- 
mercialized science it was necessary to offer large in- 
ducements to those who in more or less of a scientific 
way were attracted to the enterprise. As the enterprise 
grew it attracted more and more the attention of those 
outside of the scientific field, and as it was soon possible 
to secure capital without the help of the promoter. 

“About 1895 the discovery of multiphase operation 
opened up an almost unlimited field and distances grew 
and services expanded rapidly. The operation of light- 
ing, power and transportation companies then began to 
attract the attention of exploiters, who, discounting the 
future, added to the financial structure securities repre- 
senting neither cash nor services of any kind and there- 
fore represented in no way in the value of property. 
Thus the developments during those days are no doubt 


responsible for much of the misunderstanding of today 
between the public and the enterprise. 

“In order to check the exploiting of this important 
industry which was supplying a public necessity, public 
service commissions were established and laws were 
enacted giving to commissions the power to prevent the 
issuing of securities which did not add to the value of 
the property and to regulate rates for service so that 
the investor would not receive an exorbitant return. 
It was never intended that such regulation should be 
carried to a point where the legitimate investor might 
be driven from the enterprise and the public be deprived 
of efficient service by being unable to secure extensions 
to keep pace with the growth of the community. 


FEW INSTANCES OF OVERCAPITALIZATION 


“Although there was at this time a great cry of over- 
capitalization, it was found that a large part of the 
amount of ‘water’ had already been made up by the 
investor adding to the value of the property by allowing 
the return to which he was entitled to remain in the 
property over a long period of years. 

“When regulating bodies carefully investigated the 
situation, in each case they found that the difference 
between the value of property and securities was not as 
much as originally supposed, and that securities not 
properly represented by the value of the property had 
many times been passed down through innocent in- 
vestors who were not parties to any of the original 
‘watered’ transactions. With these facts in mind 
the early commissions ruled that inasmuch as the in- 
vestor had not for many years received a fair return on 
his investment and had done his share to build up the 
value of the property and improve the conditions of the 
past, any difference which now remained between securi- 
ties and value of property should be amortized over a 
period of years through earnings. 

“The present method of rate making is not conducive 
to efficient management and in a majority of cases 
proves to be more or less guesswork, as no one can 
determine in advance the results which rates will ac- 
tually produce under conditions which vary from time 
to time and over which there is absolutely no control. 
If rates are such that a company can earn and pay to 
the investor in cash more than is considered a fair 
market rate of return, and an effort is made by a 
change of rate to reduce this amount, experiences of the 
past have shown that the actual result may bring fhe 
return far below the fair market rate. If a second 
attempt is made to bring the results back to the fair 
market return unforeseen conditions may affect the 
result so that it either goes further below or again above 
the fair rate of return. This method of price fixing, 
although made by the best experts, has placed the 
investor in an uncertain position as to what return he is 
assured of in case he invests in the enterprise. 

“One way to produce the result sought for would be to 
have any cash distributable in excess of a proper market 
return on the investment divided between the investor 
and the public, not through advanced reduced rates, the 
effect of which can only be estimated and which are so 
controlled by unknown future conditions as to make this 
method almost guesswork, but by an actual credit on the 
bills or fares after actual results of return are secured. 
If such a plan as this were established the position of 
public utility stocks would be assured and additional 
money could be readily secured at fair rates to provide 
for extensions to take care of the needs of the public.” 





Digest of Electrical Literature 


Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
of the World 


Generators, Motors and Transformers 

High-Power Mercury-Arc Rectifiers.—Giroz.—After 
some remarks on the theory of mercury-arc rectifiers, 
including a brief discussion of the action of choke coils 
and multiphase input transformers, the author proceeds 
to describe some recent developments in high-power 
rectifiers. Six-phase rectifiers, fed from three-phase- 
six-phase transformers, now are commercially built by 
the Brown-Boveri Company, in sizes giving 250 amp. to 
1,000 amp. direct-current output. The vacuum vessel in 
such a powerful rectifier is made of steel and cooled by 
flowing water. The joints are of a special design and 
are kept air-tight by a thin film of liquid mercury. By 
careful design it has been possible to make the joints so 
reliable that the rectifier may be sent by rail over a 
great distance without suffering any air leakage. The 
mercury-are rectifier, however, is an essentially static 
device, the author says, adding that its proper place is 
not on the locomotives but in the substations of an 
electric railroad. The internal pressure of these rec- 
tifiers normally is about 0.01 mm.Hg. The bigger units 
always are provided with pumping outfits of their own. 
It is important, in view of the danger of back-firing, 
always to keep the pressure down below 0.1 mm.Hg., 
and the evacuating pumps therefore should be kept 
running continuously when the load is very high. It 
has even been proposed to employ automatic maximum- 
current relays for starting the pumps automatically 
when the load passes a certain value. The rectifiers 
normally have six large main anodes, of hard, polished 
metal, two excitation anodes and one auxiliary anode for 
starting the arc. The two excitation anodes are fed 
from an extra single-phase winding on the input trans- 
former and serve to maintain the arc even if the load 
on the main anodes happens to drop to zero. The 
efficiency of a high-power rectifier varies from 91 per 
cent at 200 volts on the direct-current side to 98 per 
cent at 700 volts. Owing to the tendency of the arc to 
develop harmonics, the input power factor is about 0.90 
if the transformer primary is star-connected. The 
author presents diagrams showing how the input 
power factor may be raised to about 0.97 by using a 
delta-connected transformer primary. Several special 
arrangements are described in the article, such as auto- 
matic rectifier installations, battery-charging sets, etc. 
The use of two series-connected rectifiers for three-wire 
distribution is mentioned, but the author recommends 
the use of a single rectifier for supplying the full volt- 
age, a small set of two equalizing dynamos being used 
as a voltage divider.—Revue Générale de VElectricité, 
Nov. 20, 1920. 


Lamps and Lighting 


Progress in Lighting —W. E. BusH.—The author 
deals particularly with the necessity of considering 
illumination and light flux, rather than candlepower 
only. He suggests the following values of illumination 
(in foot-candles) as good practice in various interiors: 


General office lighting, 5; drawing office, 8; machine 
shop, 5; school class rooms, 4; weaving shed, 4; general 
store illumination, 5; operating tables, 30. It was also 
shown that the cost of lighting is very small compared 
with labor cost, and any possible advantage in increased 
production should be gained by proper lighting.— 
Illuminating Engineer, London, October-December, 
1920. 


Generation, Transmission and Distribution 

Principles of Car Lighting by Electricity—CHARLES 
W. T. Stuart.—One number of a series of articles on 
car lighting in which the author deals with lighting 
circuits, distribution panels, fixtures, lamps, fans and 
switches.—Railway Electrical Engineer, February, 1921. 

Problems of Electrical Transmission of Power.—J. 
BIERMANNS.—The author describes how it is possible 
to determine experimentally the short-circuit forces 
liable to occur at any point of a large network by means 
of a miniature model of the transmission lines, made to 
scale, in which there has been introduced between the 
different feeding points equivalent amounts of resist- 
ance, reactance and capacity and where a certain (low) 
voltage has been impressed upon the lines. All values 
being proportional to actual conditions, a short circuit 
may be made at any part of the miniature network, and 
the reading of an ammeter multiplied by the scale 
reduction factor will give the actual current to be 
expected. The model described shows the proposed 
electrification of the German Republic.—Elektrotech- 
nische Zeitschrift, Jan. 27, 1921. 

Basilit: A Preservative for Wooden Poles.—NOWOTNY. 
—Comparative tests have been made of the durability of 
wooden telegraph poles impregnated with copper sul- 
phate and similar poles impregnated with basilit, a 
composition invented by Malenkovic and consisting of 
88.89 parts (by weight) of sodium fluoride and 11.11 
parts of dinitrophenolaniline. The poles were treated 
under pressure with a 2.4 per cent solution of basilit in 
water till the wood had absorbed about 3 kg. basilit per 
cubic meter (0.2 lb. per cubic foot). A statistical sur- 
vey covering the performance of 4,000 poles during the 
years 1913-17 indicated a spoilage percentage of zero 
in the first year, 0.09 in the second and 0.12 in the third 
and fourth years, giving a total loss of 0.38 per cent 
for the four years. Similar poles impregnated with 
copper sulphate according to the Boucherie method and 
used under similar conditions during the same years 
showed a spoilage of respectively 0.11, 0.75, 3.26 and 
6.23 per cent, or a total of 10.35 per cent poles lost in the 
four first years, which is thirty-one times as much as 
the corresponding figure for the basilit-impregnated 
poles.—Telegraphen und Fernsprechtechnik, No. 1, 
1920. (See also Elektrotechnik und Maschinenbau, 
Nov. 21, 1920. 


The Dual-Drive Units—IvAN STEWART FORDE.—The 
writer shows the application of dual drive—that is a 
drive in which a motor is connected to one end and a 


122 








MARCH 26, 1921 


turbine to the other end of power-plant auxiliaries 
such as exciters or pumping units. The operation is 
such that in case of failure of one drive the other imme- 
diately takes the load. The steam end may be used 
according to the heat balance in the station.—Electric 
Journal, February, 1921. 

Ultimate Boiler Capacity Limited by Fuel Conditions. 
—JOSEPH HARRINGTON.—The size and characteristics of 
fuel are shown to influence the rates of ignition and 
combustion in furnaces. The importance of air supply 
is pointed out, and the fusing temperature of ash is 
shown to limit possible rates of combustion on grates 
and in fuel beds.—Electrical Review, Jan. 22, 1921. 


Traction 
Operating a Modern Freight House Efficiently.—W. 
E. PHELPs.—A description of the Cleveland freight 
house of the New York Central Railroad showing the 
adaptability of electric trucks and tractors in handling 
a great volume of freight.—Railway Electrical Engi- 
neer, February, 1921. 


Substantial Energy Saving on Philadelphia Rapid - 


Transit.—Certain of the cars on this system are 
equipped with meters which are used both to promote 
economical operation and for timing inspections. 
Instructors explain to the men methods to be used in 
order to reduce the amount of energy consumed. Rec- 
ords are posted in trainmen’s quarters and result in 
great rivalry; consequently records are kept low.— 
Electric Railway Journal, Feb. 19, 1921. 


Installations, Systems and Appliances 

High-Voltage Fuse-—P. CHARPENTIER.—It is gen- 
erally assumed that the break of a high-voltage and 
high-intensity current under oil requires a large and 
very strongly built container of oil. High-voltage fuses 
are therefore cumbersome and not popular. A new type 
of fuse is described, which gives satisfactory results 
apparently for voltages up to 45,000 and operating 
currents as high as 100 amp. The fuse wire itself is 
placed above the oil level and is incased in a metallic 
container. After melting, the lower contact is drawn 
into the oil by the combined action of gravity and an 
accelerating spring, quickly extinguishing the arc.— 
Revue Générale de l’Electricité, Jan. 1, 1921. 

Safety Arrangement for Planers——H. BECKER.—Spe- 
cial attention is paid to double planers, that is, planers 
with two beds, rectangularly arranged, so as to be 
able to finish two edges of large square steel plates at 
one time. It is essential to provide means to prevent 
collision of the two traveling tool heads at the corner. 
This is achieved by dog-operated limiting switches. 
Seven different methods of electric drive are considered 
and detailed switching diagrams are given.—Zeitschrift 
des Vereines Deutscher Ingeniewre, Dec. 4, 1920. 

Fuses.—H. W. KEFFORD.—The author reviews the 
present status of the fuse in electrical layouts and gives 
some indications of the lines along which fuse design 
should be developed. Fuses for generator, feeder and 
consumers’ service protection are discussed. The article 
says that the essential requirements of fuses are: (1) 
Capability to open the circuit cleanly and reliably under 
any conditions of overload or short-circuit which may 
arise; (2) appropriate sluggishness to meet and follow 
the overload capacities of the apparatus or material 
protected; (3) safety for handling; (4) quickness of 
replacement; (5) safe-running temperatures, and (6) 
reasonable energy consumption. How modern fuses 
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meet these requirements is discussed in detail.—English 
Electric Journal, January, 1921. 

Application of Electric Power to the Rubber Industry. 
—A report issued by the sub-committee of the indus- 
trial and domestic power committee on the rubber 
industry for the A. I. E. E. An analysis of the various 
power applications is first made, and general principles 
are laid down for the proper selection of motor drive 
and heating equipment.—Journal A. I. E. E., January, 
1921. 

Electric Smelting Furnaces——F. ROWLINSON.—The 
development of several types of furnaces for steel smelt- 
ing is first discussed, and the author then gives some 
of the characteristics of transformers required for fur- 
nace work. The discussion also covers electrodes and 
some effects of abnormal and normal operations on the 
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wave form of voltage and furnace performances, an 
example of which is given in the illustration shown.— 
Beama (British Electrical and Allied Manufacturers’ 
Association), London, January, 1921. 


Electrophysics and Magnetism 
Absolute Significance of Maxwell’s Equations.—F. D. 


. MURNAGHAN.—This subject is considered under three 


divisions—elementary proof of a generalized Stokes 
theorem for hyperspace, a statement of Maxwell’s equa- 
tions as integrals over hypersurfaces, and the other the 
electromagnetic potential—Physical Review, February, 
1921. 


The Luminosity of Mercury Vapor Distilled from the 
Are in Vacuo.—NORMAN H. RICKER.—The effect of an 
electric field on the spectrum was studied. It was found 
that charged grids decreased the luminosity without 
changing the color, but when, under certain conditions, 
the luminosity was increased there was a change in 
the relative intensity of the lines. The velocity of the 
vapor was measured by a stroboscopic method. The 
luminosity was decreased intermittently at a known 
frequency, and the resulting “puffs” as they moved 
along the tube were observed stroboscopically. From 
this velocity and the rate of distillation the density of 
the vapor was computed. Decay of luminosity along the 
tube was observed. Theoretical discussion of these 
results leads to the conclusion that recombination of the 
positive and negative ions produced by the discharge is 
the most probable cause of the afterglow.—Physical 
Review, February, 1921. 
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An Electromechanical Device for Rapid Schedule 
Harmonic Analysis of Complex Waves.—FREDERICK S. 
DELLENBAUGH, JR.—The writer calls attention to the 
great ease with which electric circuits may be com- 
bined by multiple switches and the accuracy with which 
electric measurements may be made, and shows the 
application of such combinations in the rapid analysis 
of irregular electrical waves. He deals with methods of 
applying such circuits to the problem of wave analysis 
and makes detailed comparison between this and other 
methods.—Journal A. I. E. E., February, 1921. 


Electrochemistry and Batteries 

Electrolytic Zine Plant cf the Anaconda Copper Min- 
ing Company at Great Falls, Mont.—An investigation 
of the possibility of extracting zinc from the complex 
ores of Butte, which contain so much iron and lead that 
the concentrate analyzed only 33 to 35 per cent zinc, is 
described. After a careful preliminary study it was 
decided that the electrolysis of sulphate solutions was 
the most promising method of zinc recovery. An elec- 
trolyte is required free from all metals more electro- 
negative than zinc, such as copper, cadmium, lead, arsenic 
or antimony. Arsenic and antimony are said to be par- 
ticularly injurious, causing very small yield per horse- 
power when present in amounts so small as almost to 
defy detection. It is not found difficult to maintain an 
extremely high degree of purity in the zinc solution 
going to the cells if the iron content is thoroughly 
oxidized before precipitation by means of limestone or 
excess calcine and if sufficient zinc dust is added to 
satisfy the copper, cadmium and whatever small amount 
of lead might be present. It may be necessary to add a 
ferric salt to low-iron solutions to insure the complete 
precipitation of all arsenic as ferric arsenate. An alu- 
minum plate makes the most successful cathode and a 
lead plate the most suitable anode. In practice the 
most satisfactory current density is from 2 amp. to 2.3 
amp. per square foot (22 amp. to 25 amp. per sq.m.). 
Evolution of gas at the anode is then sufficient to pro- 
vide the necessary agitation—Chemical and Metal- 
lurgical Engineering, Feb. 9, 1921. 


Units, Measurements and Instruments 

Abnormal Behavior of a Weston Standard Cell—M. G. 
MELLON.—Occasionally there is encountered a Weston 
standard cell which has not maintained the desired con- 
stancy, or which does not show the expected change of 
electromotive force with corresponding change of tem- 
perature; that is, it exhibits hysteresis. The author 
states conclusions by Wolff: (1) That Weston cells can 
be set up which exhibit extremely little hysteresis in 
the range 0 deg. to 40 deg. C.; (2) that some of the 
cells showed marked and persistent hysteresis, particu- 
larly at lower temperatures; (3) that similar behavior 
was found for cells having abnormal values at room 
temperature. His own work indicates (1) the necessity 
of keeping in mind the fact that all Weston cells do 
not remain constant over an indefinite time, (2) the 
advisability of standardizing carefully any Weston cell 
before employing it for accurate measurements, and 
(3) the probability of obtaining uncertain results using 
any cell showing such a marked hysteresis, unless its 
temperature is maintained rigidly constant, as in a 
carefully regulated thermostat—Chemical and Metal- 
lurgical Engineering, Jan. 26, 1921. 

The Limitations of the Stop Watch as a Precision 
Instrument.—A. L. ELLIs.—After reviewing some of the 
errors occurring in stop watches, the author concludes 
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that this watch is not sufficiently robust for application 
to engineering measurements, and suggests that manu- 
facturers should make a special effort to produce a stop 
watch suitable for this class of service.—Journal A. I. 
E. E., February, 1921. 


Telegraphy, Telephony and Signals 

High-Power Radio Station Deutsch-Altenburg.—J. 
MAYER and Dr. L. HOGELSBERGER.—Detailed descriptive 
article of the newly erected (1915-1920) commercial 
radio station, the largest of its kind in German-Austria. 
Two towers of structural steel, 150 m. in height and 
weighing 48 tons, suspend the antenna and end at the 
bottom in a semi-spherical insulating abutment. The 
“T” antenna consists of ten bronze wires 500 m. long 
and 5 mm. thick. The station is connected to a 
transcontinental 16,000-volt, 40-cycle, three-phase line 
by means of a 150-kva. transformer rated at 16,000- 
380/220 volts. A 50-kw. high-frequency generator of 
10,000 cycles at 3,000 r.p.m., a 5-kw. quench-spark 
sender and the necessary receiving instruments are 
installed for wave lengths up to 17,000 m. The entire 
installation was made by the Telefunken company. The 
multiplying of the basic frequency of 10,000 cycles is 
achieved in stationary transformers, operating on the 
Jolly-Arco principle. According to three wave lengths 
of 7,500, 5,000 and 3,750, frequencies of 40,000, 60,000 
and 80,000 cycles are available. For the 5-kw. quenched- 
spark-gap sender a_ three-phase-single-phase motor- 
generator furnishes 220 volts at 500 cycles, which is 
being stepped up to 9,000 volts, the usual oscillatory 
circuit of condensers and quench gaps being used. 
Efficiency measurements gave these results: 
antenna output (55.1) 


Longest wave = generator output (67.5) 


= 81 per cent. 


Shortest wave = a = 49 per cent. 


The station is located 30 km. from Vienna.—Elektro- 
technik und Maschinenbau, Jan. 2, 1921. 


Some Phases of Railroad Telegraph and Telephone 
Engineering.—STANLEY RHOADS.—It is said that tele- 
phones are used almost exclusively for train dis- 
patching. Automatic telephones are being used. Ex- 
tensive local and long-distance lines and switchboards 
are required. A telégraph system reaches all stations. 
The problems include electric protection, inductive 
interference, electrolysis, transmission and _ traffic— 
necessitating continual experiment and investigation. 
How some of these problems are handled on the New 
York Central Railroad system is discussed in detail.— 
Journal A. I. E. E., March, 1921. 


Miscellaneous 

Figuring Evaporation from Temperature Records.— 
C. E. GrRuUNSKY.—The author offers the theory that 
evaporation, taken in its yearly average, is directly 
proportionate to temperature, and presents an empirical 
formula corrected for altitude which may be used in 
calculating anticipated evaporation for any given res- 
ervoir site. The formula is E — E’ + 0.0000033 Vt A, 
where E is the mean monthly rate of evaporation in feet 
per twenty-four hours, E’ is the mean monthly rate of 
evaporation at sea level, t is the mean monthly tempera- 
ture, and A is the elevation in feet above sea level. It 
is reported that one of the Western power companies 
recently estimated a loss of approximately one-third 
of its stored water from evaporation.—Journal of Elec- 
tricity, Jan. 1, 1921. 
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Books of Technical and 


Industrial Interest 
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THE THERMIONIC VACUUM TUBE. By H. J. Van der 
Bijl. New York: McGraw-Hill Book Company, 
Inc. 391 pages, 232 illustrations. 


Nearly all the books which have been published on 
the thermionic vacuum tube are either highly scientific 
physical treatises or highly practical descriptions of 
this remarkable device. This book is essentially an 
applied-science treatise, midway between the two classes. 
It is written for engineers from an engineering view- 
point. There is hardly any subject so engrossing and 
important to electrical engineers at the present day as 
the vacuum tube. It can be employed as a converter 
from direct to alternating currents, as a receiver, an 
amplifier, a rectifier from alternating to direct currents, 
as a regulator and as a measuring device. In view of 
these numerous applications, an engineering treatise on 
the device becomes of great value at this time. The 
author has not only given much study to vacuum tubes 
but has also been engaged professionally for many 
months on the development and investigation of these 
devices, so he writes with authority. The book is 
divided into ten chapters, on the following subjects: 
Properties of electrons, ionization, dislodgment of elec- 
trons from solid substances, physics of the thermionic 
valve, influence of gas on the discharge, rectification of 
currents, the thermionic amplifier, the vacuum tube as 
an oscillation generator, modulation and detection of 
currents, miscellaneous applications. The volume will 
recommend itself as a textbook to engineering students 
and as a reference book to electrical engineers. 





AUTOMOTIVE IGNITION SYSTEMS. By Earl L. Consoliver 
and Grove I. Mitchell. New York: McGraw-Hill 
Book Company, Inc., 270 pages, 345 illustrations. 


Considering the millions of automobiles in every-day 
service throughout the United States which operate by 
internal-combustion engines and employ electric igni- 
tion, it is remarkable how little literature has been 
obtainable on the subject of electric ignition for the 
benefit of the hundreds of thousand of automobilists. 
This book is well directed toward filling that need. 
It gives clear and well-illustrated descriptions of the 
elementary principles of electric ignition and of a num- 
ber of well-known ignition systems. The book is in- 
tended for the average automobilist and not for the 
specialist, although many specialists are likely to be 
interested in it. All who use internal-combustion 
engines, whether in automobiles, power boats, trucks, 
tractors or airplanes, are likely to find the information 
presented very serviceable. The book is divided into 
ten chapters on the following topics: Principles of 
electricity and magnetism, ignition batteries, the jump- 
spark ignition system, modern battery ignition systems, 
battery ignition systems for multiple-cylinder engines, 
the low-tension magnets, armature types of modern 
high-tension magnetos, inductor types of modern high- 
tension magnetos, care and repair of ignition apparatus, 
and ignition troubles and remedies. The text is clear 


and copiously illustrated. A good index ends the book. 
The directions for testing and adjusting ignition appli- 
ances will be found very serviceable. 





COURANTS TELEPHONIQUES, ET DE LA RADIOTELEGRAPHIE. 
By J. B. Pomey, chief telegraph engineer for the 
French government. Paris: Gauthier-Villars et 
Cie. 510 pages, paper, 8vo. 

The author of this book is to be commended for deal- 
ing with principles rather than apparatus, for there is 
a scarcity of such books in the field of communication. 
The first half of the book is devoted to a mathematical 
treatment of electricity and magnetism, a discussion of 
the theories of Maxwell and Lorenz, some transient 
problems, and about 100 pages on long-distance tele- 
phone circuits, in which the author outlines a method 
for making loading calculations and develops the equa- 
tion of the propagation of current along a conductor 
of finite length. It is not likely that the vector calculus 
method outlined in Chapter I and used freely in Chapters 
II, III and IV will appeal to the practicing engineer. 
However, this method, on account of its brevity and def- 
initeness, is a favorite with many mathematical physi- 
cists, and since the physicists and the engineers are 
working together on many problems of common in- 
terest, it is unfortunate that the method of vector cal- 
culus is not more generally understood. The author, 
no doubt appreciating this fact, decided on this method 


with the hope that other engineers would follow his 


example and that in time vector calculus would become 
the common language of these two groups of workers. 
The second half of the book takes up some mechanical 
problems in connection with aérial wires and the sup- 
porting towers; electrical oscillations in, and constants 
of, antennas by analogy, using La Grange’s equations; 
resonance in the primary circuit of transmitter; 
damped and undamped oscillations; logarithmic decre- 
ment, using Bjerkne’s method; coupled circuits and the 
calculations and measurements of inductance and 
capacity. It appears that almost too much space is 
devoted to analogies. The same amount of energy ap- 
plied directly to the study of the electrical phenomena 
would have been more profitable. The reader should be 
grateful for the opportunity to profit by the wide ex- 
perience of the author and to get his point of view. 


Books Received | 


ELECTRIC WELDING. By Ethan Viall. New York: Mc- 
Graw-Hill Book Company. 418 pages, 329 illustrations. 
ELEMENTARY MACHINE SHOP PRACTICE. By James A. 


_ Pratt. New York: D. Van Nostrand Company. 320 pages, 


201 illustrations. 

MODERN HIGH-SPEED INFLUENCE MACHINES. By V. E. 
Johnson. London, England: E. & F. N. Spon, Ltd. 278 
pages, 93 illustrations. 

STORAGE-BATTERY MANUAL. By Lucius C. Dunn. An- 
napolis, Md.: United States Naval Institute. 392 pages, 
146 illustrations. 

STRAIGHT BUSINESS IN SOUTH AMERICA. By James H. 
Collins. New York: D. Appleton & Company. 305 pages. 

“MECHANICAL WORLD” YEAR BOOK, 1921. Manchester, 
England: Emmott & Company, Ltd. 319 pages, illustrated. 

THE ELEMENTS OF ELECTROTECHNICS. By A. P. Young. 
London, England: Sir Isaac Pitman & Sons, Ltd. 348 
pages, 179 illustrations. 

FINANCIAL ENGINEERING. By O. B. Goldman. New York: 
John Wiley & Sons, Inc. 272 pages, illustrated. 

HILFSBUCH FUR DIE ELEKTROTECHNIK. By Dr. Karl 
Shecker. Berlin, Germany: Julius Springer. 662 pages, 
553 illustrations. 
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Precedents May Be Established in Study 
of Deschutes River Conflict 


JOINT investigation is to be made of the Deschutes 

River in Oregon by the Federal Power Commission, 
the Reclamation Service and the Geological Survey. On 
that river there is a conflict between irrigation and 
power projects. It is proposed to work out a plan which 
will permit of the best combined use of the waters of 
this river. 

The investigation is regarded as being particularly 
important since it will establish precedents which will 
probably be followed on the Colorado, the Klamath, the 
Flathead and other rivers where similar conflicts exist 

The Federal Power Commission will be represented in 
the investigation of Lieut.-Col. J. B. Cavanaugh, Corps 
of Engineers, U. S. A. The Geological Survey will be 
represented by F. F. Henshaw, while the Reclamation 
Service will be represented by either F. W. Hanna or 
D. C. Henny or both. 


Water-Power Depreciation Regulation 


Is for State Commission Decision 
HE regulations recently promulgated by the Federal 
Power Commission formed the subject of a hearing 
in Washington on March 25. The discussion was con- 
fined largely to regulation No. 16, which deals with 
depreciation reserves. The portion of the regulation 
about which most contention arises reads as follows: 


The licensee shall within six months after the date of 
going into service of any project prepare and submit to the 
commission a statement showing in detail the plan upon 
which it is proposed to charge depreciation, including the 
cost of the project, the property and the cost thereof on 
which it is proposed to charge depreciation, and the property 
and the cost thereof which the licensee considers is not 
subject to depreciation and upon which no depreciation 
charges are proposed. Such statements shall further show 
as to each class of property or structure unit or item, when 
separately estimated, on which it is proposed to charge 
depreciation, other than deferred maintenance, its cost, its 
service life (estimated if not known), the estimated value 
of salvage (if any) recoverable at the time of retirement, 
and the rate necessary to be applied to the cost of each such 
class of property, or structure, unit or item, to produce a 
reserve equal to the difference between such cost and the 
value of salvage (if any) recoverable at the time of retire- 
ment. A schedule shall also be submitted showing a list of 
property, if any, and the cost thereof on which it is pro- 
posed to charge depreciation representing deferred mainte- 
nance, the annual amount of such depreciation, the basis for 
determining such amount and such other details as may be 
appropriate. Such classification of property and such rates 
and amounts of depreciation thereon so proposed shall be 
used by the licensee as a basis for charging depreciation 
unless and until the commission, after investigation and 
hearing, shall by order require changes in such classification 
and in such rates and amounts of depreciation. 


Brief hearings on the regulations were held prior to 
their promulgation, but owing to the necessity of having 
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the regulations in force, so as not to delay the issuance 
of licenses and permits, it was decided to promulgate 
them with the understanding that they could be amended 
later. The feeling of the commission seems to be that 
the regulations should be allowed to go to the public 
utilities commissions of the various states for study and 
suggestion. During this time opportunity would be 
given every one interested to study them and submit 
suggestions. With all the suggested amendments before 
it, the commission, it feels, then could undertake more 
intelligently the changes that might be found desirable. 


Washington Officials Upbraid Large 
Consumers for Not Storing Coal 


AILURE on the part of the public utilities and 

other consumers of coal who have definite knowledge 
of their needs to buy and store coal at the present 
time is causing apprehension to officials in Washington. 
The Interstate Commerce Commission, it is under- 
stood, has under consideration the issuance of a warning 
reiterating its position that no small part of the respon- 
sibility for a general shortage of coal rests with those 
who fail to make contracts when the cars are avail- 
able and the mines are able to fill the order. 

Dr. George Otis Smith, the director of the United 
States Geological Survey, makes the following state- 
ment: 

“The consuming public must feel its part of the 
responsibility in the problem of an adequate coal sup- 
ply. Today there is a supply of both coal and cars 
available, but the consumer seems to prefer to take his 
chances when the demand will be great. He hopes for 
lower prices and thus delays the contracts. This pro- 
cedure is not helping to put coal production and distribu- 
tion on a twelve-month basis. A seasonal demand is 
injurious to the coal operator, to the coal miner and to 
the railroads, while in the end the buyer of coal has 
to pay more than he would have paid had he co-operated 
in helping to stabilize coal production and movement.” 


Should Be Water-Power Board Devoting 
Entire Time to Work, Says Weeks 

N VIEW of the vast amount of work confronting 

the Federal Power Commission, the Secretary of War 
is of the opinion that it would be better to have a 
commission which could devote all of its time to the 
work. Secretary Weeks stated to an ELECTRICAL WORLD 
representative this week that he had not considered 
delegating his place on the power commission to a sub- 
ordinate, but that he believes it will be necessary for 
him to delegate some of his work so as to give the 
remainder the personal attention it deserves. Whether 
the power commission work or some other duty will 
be shifted to other shoulders has not been determined. 
Secretary Weeks stated that he will not make up his 
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mind until he has participated in a few of the power 
commission’s meetings so as to determine the exact 
character of the task. 

To have a commission which would devote all of its 
time to water-power matters would require legislation. 
It also probably would require legislation for the 
Secretary of War to delegate the power to act to any 
of his subordinates. It would be possible, it is be- 
lieved, for him to designate some officer of his 
department to sit in his stead at meetings of the power 
commission so long as the Secretary himself assumed 
final responsibility. 





Federal Power Commission Printed 


Regulations Now Ready 


E rules and regulations of the Federal Power 
Commission for hydro-electric development under 
the federal water-power act have been printed and are 
now ready for distribution. The pamphlet contains in 
addition to the rules and regulations a set of the 
necessary forms for application and a copy of the 
water-power act under which the commission functions. 





Commonwealth Edison to Stage Electric 


Vehicle Show in Convention Week 
LANS for an electric vehicle show to be held during 
the N. E. L. A. convention at Chicago, May 31 to 

June 3, have been announced by the Commonwealth 
Edison Company. The show will be given under the 
auspices of the company in its building at Clark and 
Adams Streets, and several thousand square feet of 
space in its electric shop will be given over to the ex- 
hibits, which will include passenger cars, trucks, indus- 
trial tractors and accessories such as charging equip- 
ment and batteries. The large lighting-fixture room 
will be used for showing motion pictures of various 
installations of trucks and their different uses. The 
show will be in charge of L. T. Carpenter, superinten- 
dent of the commercial vehicle service department of 
the company. An exhibit of electrical appliances will 
be given at the same time, but owing to the limited 
space available only those manufacturers whose products 
are carried by the company will be invited to exhibit. 





Safety Is First Day’s Topic of Wisconsin 
Electrical Association Meeting 


HE main causes of accidents in the electrical indus- 

try formed the topic of C. B. Scott of the National 
Electric Light Association’s safety committee when he 
spoke before the Wisconsin Electrical Association at 
Milwaukee on Wednesday last. Mr. Scott listed these 
causes as carelessness, the hazard of the electric current, 
lack of proper supervision, the warm-weather period of 
the year, the present disposition to overload lines and 
equipment, especially -switches, and the failure of work- 
men to use the safety appliances furnished. Careless- 
ness was rated as by far the most serious cause, and 
although on analysis of about ten thousand accidents 
Mr. Scott found that only 8 per cent were due to elec- 
trical causes, that 8 per cent included more than 70 
per cent of the fatalities, the lost time and the accident 
costs. That the accident curve and the costs incurred 
rise rapidly during the hot weather was shown, the 
chief explanation being the tendency to mental slug- 
gishness in the hot weather, though the greater number 
of employees had also to be borne in mind. The remedy, 
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Mr. Scott held, lies in the enthusiastic backing of 
safety work by executives and the strict enforcement 
of printed rules by competent supervisory forces. He 
believed that no company is too small to print adequate 
safety rules for its system. 

Frantz Herwig outlined the work of the Wisconsin 
Utilities Bureau, and P. V. Prather discussed the work 
of the various state and national associations, pointing 
out their necessity if the industry is to make its needs 
effectively known. The delegates inspected the new 
Lakeside plant of the Milwaukee Electric Railway & 
Light Company on Wednesday morning. The outstand- 
ing feature of the plant is its use of powdered coal 
exclusively. The annual banquet was held at the Hotel 
Pfister Wednesday night, and on Thursday papers on 
induction regulators, electrical merchandising, methods 
of power-factor correction and customer’s demand as a 
factor in rate making were discussed. 


Getting Back to Normal to Be Gradual, 
Jobbers Think 


ANY varying views on the outlook for 1921 were 
heard at a meeting of the Central Division of the 


'‘ Electrical Supply Jobbers’ Association held March 15 


at the Congress Hotel, Chicago. The majority opinion 
seemed to be, however, that getting back to a normal 
business basis wou!d be a very gradual process. Among 
other subjects discussed was that of salesmen’s com- 
pensation, and various plans of giving bonuses and 
commission and paying straight salary were advanced. 
The matter of lower salary levels for salesmen was 
considered also. Various methods of co-operating with 
the dealer in establishing the consumer market for 
appliances were outlined. 


Federation to Direct Work from 
Washington Office 


ITH the opening this week of its suite of offices 

in the National Savings and Trust Company 
Building, in Washington, the American Engineering 
Council of the Federated American Engineering Socie- 
ties will direct its work in the future from the national 
capital. L. W. Wallace, executive secretary of the 
organization, will.not be able, however, to take up his 
residence in Washington for another month. In the 
meantime the offices will be in charge of A. C. Oliphant, 
the assistant secretary. 

The principal effort being made at this time at the 
offices of the Federated Societies is in connection with 
the extension of the employment service of the organiza- 
tion. In addition to having one central controlling 
office, the plan is to have branch offices in several of the 
larger cities. A full report on the employment service 
is to be made when the executive board meets in Phila- 
delphia on April 16. Secretary of Commerce Hoover, 
the president of the organization, expects to attend the 
executive board meeting. At this meeting a compre- 
hensive report also is to be made on the activities look- 
ing to the establishment of a Department of Public 
Works. 

Copies of a model bill on the matter of licensing 
engineers now are available at the office of the execu- 
tive secretary. These bills are being sent out to those 
interested, not with the idea of offering a recommenda- 
tion one way or the other in the matter, but in the hope 
that any state legislation which may be enacted will 
follow the general lines of the model bill. 
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Five-Million-Dollar Construction Program 
for Potomac Electric 


HE Potomac Electric Power Company is anxious 
to carry through a five-million-dollar improvement 
program during the next three years. The plan is 
contingent, however, on Congress permitting the merg- 
ing of the power company with the Washington (D. C.) 
Railway & Electric Company and upon the development 
which the government proposes to make at Great Falls 
on the Potomac River. 
The power company is facing the necessity of raising 
$10,000,000 during the next year. Of that sum $5,000,- 


000 is required for new financing and $5,000,000 for 
refunding. 


To Make Comparative Tests 
of Flatirons 


ESTS of from six to twelve or more brands of elec- 
tric flatirons are to be made by the Electrical Test- 
ing Laboratories in New York for the standardizing and 
testing division of the N. E. L. A., of which R. S. Hale 
of Boston is chairman. The flatirons selected for tests 
will include those of good and medium reputation and 
also irons that are not considered so good as the others. 
Comparative tests and test methods have been made up. 
The division plans to publish the results of the tests 
of all of the flatirons without naming the manufac- 
turers or brands with the hope that the test results will 
serve as a basis for later judgment as to the quality of 
irons which may be tested by central stations or con- 
tractors. 

Iron manufacturers have been informed of these tests. 
Manufacturers having such tests made at their own 
expense may have the data included in the report of 
the division. 


New York State Administration Water- 
Power Measure Introduced 


OVERNOR MILLER’S bill for the development of 

New York State’s water power reached the Legis- 
lature this week. It provides for a commission of five, 
to be composed of the Conservation Commissioner as 
chairman, the Attorney-General, the State Engineer, the 
temporary President of the Senate and the Speaker of 
the Assembly, who are to have charge of the leasing 
of the state’s water power along the lines of the fed- 
eral water-power bill. 

Licenses granted by the commission will permit the 
“diversion and use for power or other purposes of any 
of the waters of the state in which the state has a 
proprietary right of interest, or of boundary waters of 
the state where the state has jurisdiction over the 
diversion of or interference with the same solely or 
concurrently with any other jurisdiction or power. 
Surplus barge canal water which the Superintendent of 
Public Works certifies the canal does not need may also 
be licensed.” 

The commission is to fix the charge of license for 
a period up to fifty years and at the time of granting 
the license is to accord preference to the applicant whose 
plans are best adapted properly to develop, conserve 
and utilize the water power of the watershed, stream 
or locality. Between two plans equally well adapted 
preference must be given a city. 

Every license given is to reserve to the state the 
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right to regulate through the Public Service Commis- 
sion rates, service and capitalization. 

The right of eminent domain is accorded the state 
and transmission companies in development of the 
power. A license is revocable for non-payment of rent 
or failure to prosecute work. 


Maine Governor Recommends Taxing 
Water Power to Insure State Control 


N A SPECIAL message to the Maine Legislature 

Governor Baxter urges a constitutional amendment 
providing for the development of storage reservoirs and 
for the taxation of water-power developments as a 
means of insuring state control and of retaining such 
control against its acquisition by the national authori- 
ties under the federal water power law. It is proposed 
to tax hydro-electric energy exported from the state 
in order to protect Maine’s hegemony in this field. The 
message reads in part as follows: 

“Maine has 400,000 developed water horsepower, 
the fair value of which is not less than $100 per 
horsepower and in some developments even larger. There 
also is 1,000,000 hp. undeveloped in the state. These 
great values should be a source of revenue to the state. 
If the Legislature adopts this amendment and if the 
people later ratify it, the Legislature of 1923 will be 
in a position to pass some reasonable tax laws under 
which these valuable rights will share in the burdens 
of taxation,” 


Radio Manufacturers Consider 
Plan to Organize 


F PRESENT plans of the leading manufacturers of 

radio apparatus in this country materialize they will 
become affiliated with the Associated Manufacturers of 
Electrical Supplies as a section. The aim of the radio 
manufacturers in making this connection is to unite 
more closely the industry, to standardize and improve 
distribution methods as much as possible and to come 
into closer contact with other branches of the electri- 
cal business. 

The preliminary steps in the matter were taken at 
an informal meeting of the twenty or so radio manu- 
facturers conducting exhibits at the convention and 
exhibits held last week at the Hotel Pennsylvania, 
under the Executive Radio Council for the Second Dis- 
trict. At this meeting the advisability of forming a 
separate radio association or of joining with electrical 
supply manufacturers in their association was dis- 
cussed. A committee was finally appointed to confer 
with Charles E. Dustin, secretry of the Associated 
Manufacturers of Electrical Supplies. 

At a second meeting held at the Hotel Pennsylvania 
on March 19 the members of the radio manufacturing 
group present, acting on the favorable report ren- 
dered by their committee, unanimously passed a reso- 
lution to the effect that each individual company apply 
for membership in this association, with the object of 
later forming a separate radio section thereunder. A 
committee composed of Daniel D. Murdock of the W. 
J. Murdock Company, Chelsea, Mass.; George Eltz, Jr., 
manager of the radio department of the Manhattan 
Electric Supply Company, New York City, and Louis 
G. Pacent, Pacent Electric Company, New York City, 
was chosen to carry out the necessary arrangements. 
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Government May Obtain Service Rates 


Lower Than Private Customers 
ECISION by a lower court that gas companies may 
furnish their product at a lower rate to the govern- 

ment than to private consumers was sustained on 
March 21 by the United States Supreme Court. An 
extract from the opinion reads as follows: 

“The notion that the government cannot make it a 
condition of allowing the establishment of gas works 
that its needs and the needs of its instrument, the 
District, shall be satisfied at any price it may fix, strikes 
us as needing no answer. The plaintiffs are under no 
legal obligation to take gas, nor is the government bound 
to allow it to be furnished. 

“If they choose to take it, the plaintiffs must submit 
to such enhancement of price, if any, as is assignable to 
the government demands. We do not consider whether 
the commission has power to raise the price to the 
excepted class because, even if it has, the plaintiffs have 
no righ’% to require equality with the government, and 
they have no other ground upon which to found their 
supposed right.” 


Ohio Electric Light Association Prepares 
Tentative Program 


ROM July 12 to July 15 inclusive has been deter- 

mined on as the time for the annual convention 
of the Ohio Electric Light Association, which will be 
held, as usual, at the Breakers Hotel, Cedar Point. The 
same general plan will be followed as last year, with 
exhibits on each side of the large convention hall, and 
it is expected that last year’s registration of 138 
will be exceeded. Entertainment features are being 
arranged. The tentative convention program follows: 


TUESDAY, JULY 12 


Afternoon.—President’s address; secretary-treasurer’s re- 


port; report of illumination committee, W. S. Merrill, Nela . 


Park; symposium on street lighting. 
WEDNESDAY, JULY 13 

Morning.—Report of meter committee, S. C. Henton; ad- 
dress, “Rate Making.” 

Afternoon.—Report of transmission and distribution com- 
mittee, Prof. A. M. Wilson, University of Cincinnati; report 
of farm-service committee, J. C. Matthieu, Dayton Power & 
Light Company. 

THURSDAY, JULY 14 

Morning.—Report of new business co-operations commit- 
tee, industrial power and heating section, M. W. Arthur; 
lighting and merchandising section, J. L. Gaston, Union 
Light & Power Company, Covington, Ky. 


Afternoon. — Address by a banker; address by G. C. 
Maxwell. 


FRIDAY, JULY 15 
Morning. — Report of station-operating committee, Prof. 


Henry B. Dates, Case School of Applied Science, Cleveland; 
election of officers. 


Western Electric 1920 Sales 
$206, 112,000 


ITH an increase of 52 per cent over the previous 

year’s business, the Western Electric Company, 
according to the annual report issued this week, broke 
all previous sales records in 1920 with total billings 
of $206,112,000. Of this amount $113,517,000 was 
sales to Bell Telephone companies and $92,595,000 to 
other customers, an increase of 62 per cent to the 
former and 41 per cent to the latter. 


Sales for the past several years have been as follows: 
1913, $77,533,000; 1914, $66,409,000; 1915, $63,852,000; 
1916, $106,987,000; 1917, $150,340,000; 1918, $145,226,- 
000; 1919, $135,722,000; 1920, $206,112,000. 

The unfilled orders as of Dec. 31, 1920, aggregated 
$82,655,000, as compared with $47,442,000 in the year 
previous and $26,265,000 at the close of 1918. Since 
Jan. 1 there have been some cancellations, but the net 
reduction, it is stated, is not large. Of the total un- 
filled orders only $13,306,000 represented products sold 
but not made by the company. 

A careful survey of the prospects for 1921, the report 
states, indicates that the business in the company’s own 
manufactures will be about the same as in 1920, but in 
the products of others it will decrease from the 1920 
volume unless there is a distinct business revival. On 
the whole, it is asserted, 1921 billings will probably fall 
back from the high mark of 1920, but it is believed they 
will exceed those of any year previous thereto. 


Interconnection Will Fail Unless All 


Interests Work Together 


NTERCONNECTION was defined by John C. Damon 

at a meeting of the transmission and distribution 
committee of the Ohio Electric Light Association at 
Youngstown on March 17 as the tying together of 
plants or groups of plants with lines of sufficient capac- 
ity to exchange relatively effective amounts of power. 
The meeting was devoted to the discussion of intercon- 
nection and interconnected system operating problems. 
Mr. Damon called attention to the increase in strain 
on the equipment and lines of a small system connected 
to a large one and to the probability that the appa- 
ratus of the small system would have to be strengthened, 
particularly the switching equip ment. 

The problem of interconnection between companies 
that wished to maintain their independence was likened 
to a three-legged race in which all goes well until the 
participants fail to work together. The first requisite 
is a just agreement that is sufficiently definite to admin- 
ister. Rates must be such as to pay costs and some 
profit and not such as to tempt one or the other party 
to the agreement to “lie down” or such as to prevent 
use by either party because of being too high. On- 
and-off peak rates are desirable, and provision for 
periodical adjustment must be made. Limits of maxi- 
mum power from each party should be fixed and a 
division of power in emergencies must be included in 
such an agreement. The frequency to be maintained 
must be agreed on. With even the best agreement 
failure is probable unless all are fair-minded and will- 
ing to co-operate to the utmost. Mr. Damon indicated 
his belief that whether interconnection pays depends 
on the judgment of the executives involved as to the 
value of the increase in reliability, service and the 
ability to serve additional territory. 

C. E. Stone of the Duquesne Light Company pointed 
to the influence of available water supplies as a deter- 
mining factor in steam-plant location, with fuel as the 
next consideration. The limits to interconnection of 
major systems were defined as the ability of manufac- 
turers to supply apparatus that will withstand concen- 
tration of power. Present oil switches in production 
have a limit of 1,500,000 kva., and manufacturers have 
so far kept ahead of the actual demand and will prob- 
ably be able to do so in the future, though the cost of 
equipment for higher rupturing values mounts rapidly 
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and is a big factor. The use of synchronous con- 
densers was strongly urged by Mr. Stone to increase 
line capacity and better regulation by controlling load 
factor. Voltage regulation from the consumer’s stand- 
point is becoming more and more important because of 
the refinement in apparatus design. In the intercon- 
nection of major and minor systems the regulation of 
the major system must be good, and that system must 
carry the fluctuations, otherwise the smaller system 
will suffer from overloads. 

Personal contact between the chief load dispatcher 
and the operating force and the presence of a real 
willingness to co-operate and a desire on the part of 
all to get the most out of the available equipment 
were named by J. T. Williams, chief load dispatcher 
at the Windsor plant of the American Gas & Electric 
Company, as the basis of success in operating inter- 
connected systems whose operating organizations are 
independent. The chief dispatcher must have undis- 
puted authority over the plants as to loads carried and 
operations affecting the welfare of the whole system. 
If any portion of the interconnected system looks out 
merely for number one, the result must be failure. 

Those in attendance at the meeting inspected the 
Lowellville plant of the Pennsylvania-Ohio Electric 
Company, a special car being provided to take the party 
to the plant. 


I. E. S. to Meet at Rochester 


on Sept. 26 


NNOUNCEMENT is made that the annual conven- 

tion of the Illuminating Engineering Society will 

be held in Rochester, N. Y., during the week of Sept. 26. 

Robert M. Searle, vice-president of the Rochester Gas 

& Electric Corporation, has been appointed chairman of 
the general committee of the 1921 convention. 

At a meeting of the council of the society held on 
March 10 the following resolution on the standardiza- 
tion of lighting fixtures was adopted: 

Whereas in the opinion of the council of the Illuminating 
Engineering Society the project for rendering lighting 
fixtures readily removable by the employment of suitable 
electric attachments, as discussed at the January meeting 
of the New York Section of this society, offers potentiality 
for large improvement in lighting conditions; and 

Whereas realization of the potential value of this project 
is contingent upon such standardization as will make the 
electric attachments of fixtures completely interchangeable; 
and 

Whereas failure so to standardize attachments would 
jeopardize the success of the project, entailing untold 
inconvenience and confusion to the public, be it therefore 

Resolved, that in the best interest of the public and of 
the lighting industry the council hereby urges all concerned 
to co-operate to the fullest extent in bringing about com- 
plete interchangeability of removable lighting fixtures. 





N. E. L. A. Executive Committee Completes Convention Plans 


NE of the best executive committee meetings of the 
National Electric Light Association ever held, and 
the most representative, convened in Chicago on March 
15. Plans for the forthcoming convention were dis- 
cussed and committees appointed to handle the details. 
The representatives of the geographic divisions present 


Reading from left to right, back: George F. Oxley, N. E. L. A.; 
Henry Harris, president Pennsylvania Electric Association; E. A. 
Phinney, president Rocky Mountain Division; W. H. Onken, Jr., 
editor ELECTRICAL WoRLD (by invitation) ; O. H. Simonds, president 
Middle West Division; Walter Neumuller, member at large; A. 
Hardgrave, president Southwestern Division; M. S. Seelman, Jr., 
chairman Commercial National Section; E. J. Fowler, acting 
chairman Accounting National Section; I. E. Moultrop, chairman 
Technical National Section; W. H. Atkins, member at large; W. C. 
Lounsbury, president Great Lakes Division; H. C. Abell, treasurer. 





gave an intimate epitome of general conditions through- 
out the country. General Manager Aylesworth also re- 
ported on the status of the good-will campaign being 
conducted by the association and the manufacturers in 
the daily papers, popular magazines and trade press. 
The illustration shows those present at the meeting. 


to right: 

A.; T. D. Crocker, president North Central Division; W. A 
Layman, 
Ballard, representing 
president N. BE. L. A.; J 
sion (by invitation) ; E. H. Kifer, chairman membership committee, 


Sitting, left Frank W. Smith, vice-president N. E 
L. = : 
member .at large representing manufacturers; R. H. 
Pacific Coast Division; M. R. Bump, vice- 
; H. A, Lane, secretary Southwestern Divi- 


Southwestern Division (by invitation) ; J. E. Davidson, chairman 
Public Relations National Section; M. H. Aylesworth, executive 
manager N. E. L. A.; E. W. Lloyd, member at large; Martin J. 
Insull, president N. E. L. A. 
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New Jersey Again Has Utility Commission 
FTER a long period without a public utility com- 
mission, following the ouster of the former board, 
New Jersey now has a three-man commission. It be- 
gan functioning this week as soon as the State Senate 
had confirmed the Governor’s appointments. The pres- 
ent board is the result of new legislation. The Gov- 
ernor cannot remove members of the board under the 
new law. 

The appointees finally confirmed by the Senate are 
former Judge John J. Treacey, president; Judge Harry 
V. Osborne and former Mayor Harry Bacharach of 
Atlantic City. 


Co-operative Electrical Movement in 
Eastern Massachusetts 
PROMOTE co-operation between central-station 
men, heads of municipal lighting plants, engineers 
of industrial plants and electric railways, managers of 
telephone districts, contractor-dealers and others the 
North Shore Electrical Club has been organized at 
Salem, Mass., S. Fred Smith, manager Salem Electric 
Lighting Company being president. Other officers are: 
Vice-president, E. R. Dickinson, Beverly; secretary- 
treasurer, G. E. Teele, Salem; executive committee, the 
foregoing with B. S. Lee, Beverly, and C. L. Stone, 
Danvers. 


Commercial Topics Discussed at New 
England Meeting 


XTENDED discussions of commercial subjects were 

the feature of a meeting at Boston on March 18 
of the Commercial Section of the New England Divi- 
sion, National Electric Light Association. With V. M. 
F. Tallman as chairman there were intensive forenoon 
and afternoon sessions at the American House, with 
a buffet luncheon at noon. About 125 members and 
guests attended. Norman Macbeth, president Artificial 
Daylight Company, New York, urged the sale of illumi- 
nation on the basis of its productive service value. 

Julius Daniels, Boston, for the lighting committee, 
stated that literature upon illumination is being sent 
to educational institutions in New England. The com- 
mittee is compiling data to enable New England light- 
ing development to be compared with that in other 
parts of the country. It was voted that makers of the 
foot-candle meter arrange for its marketing upon a 
profitable merchandising basis, so that jobbers and re- 
tailers can afford to handle this instrument and sell 
it to the general public. The meeting also voted to 
request lamp manufacturers to feature the foot-candle 
meter in their advertising. E. S. Mansfield, chairman 
Electric Vehicle Bureau, N. E. L. A., urged that every 
central-station staff shall contain one sales engineer 
with sufficient knowledge of the field and economics of 
eléctric vehicles to advise prospective purchasers in- 
telligently. 

William Gould, Boston, chairman Electrical Sales 
Associates of New England, outlined the recent co-oper- 
ative meetings and dinners which led to the formation 
of the Associates. He pledged the co-operation of the 
commercial and manufacturing interests in electrical 
development. William Goodwin, assistant to the presi- 
dent Society for Electrical Development, New York, 
urged intensive sales effort, attacked price cutting as 
a present policy and declared that the individual work- 


ers within the industry must be “sold” the electrified 
home idea before the logical development of the busi- 
ness can be obtained. F. J. Allen, Boston, described 
the monthly sales talks which are being sent out to 
central-station commercial managers by the merchan- 
dising committee. C. B. Burleigh, Boston, urged higher 
salaries for commercial men in central-station service. 
Mr. Goodwin declared that the central station should 
continue in the merchandising business under fair com- 
petition, and that the profits of merchandising should 
be expended in advertising. The money received from 
energy sales, he said, must in part finance the cost of 
marketing new and substantial devices like electric 
refrigerating apparatus and dishwashers. 

The meeting went on record in favor of selling lamps 
on a proper merchandising basis. E. S. Hamblen, 
Franklin, Mass., and J. E. Wilson, Boston, advocated 
conferences between local central-station companies and 
all sizes of contracting concerns before fixing unit prices 
in house-wiring campaigns. 

F. R. Fowles, Portland, Me., reported that the rate 
committee has inaugurated a New England rate file 
at divisional headquarters, 149 Tremont Street, Bos- 
ton. Recommendations regarding a satisfactory power- 
factor clause will shortly be sent to member companies, 
and these will be followed by recommendations as to 
service charges. It was the sense of the meeting that 
greater uniformity in rate structures would be help- 
ful. John West, chairman power sales section, de- 
scribed the activities of the section. Meetings are held 
six weeks apart at which papers on commercial power 
topics are discussed. N. E. L. A. members will be 
welcome at these meetings, the next being scheduled at 
the Boston City Club at noon of March 30. 


Utah Electrical Engineers Discuss Plans 


for A. I. E. E. Convention 


T THE March monthly meeting of the Utah Sec- 
tion of the American Institute of Electrical Engi- 
neers H. T. Plumb, chairman of the convention com- 
mittee, outlined in detail the plans for the national con- 
vention of the institute, which will be held in Salt 
Lake City next June. 

Prof. Joseph F. Merrill, president, and Paul P. Ash- 
worth, secretary of the section, were named a com- 
mittee of two to represent the electrical engineers on 
the recently organized Utah Engineering Council. 


To Consider Federal Employee Measure 
Apart from Patent Office Bill 


EPARATE bills providing for Patent Office reorgani- 

zation and vesting the administration of government 
employee patents in the Federal Trade Commission will 
probably be introduced at the opening of the extra 
session of Congress. The insistence of Senator Norris, 
chairman of the committee on patents, on retaining the 
government employee patent plan as a part of the 
Patent Office bill resulted in the loss of both measures. 

Senator Norris probably will be chosen to head the 
committee on agriculture during the next Congress. 
He says that he will continue to take an active inter- 
est in both these patent bills, but the method of han- 
dling them will be in the hands of the new chairman. 
There is a very general demand in both houses that 
the government employee patent bill be considered sep- 
arately and not as a rider on another bill. 
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Missouri Utility Men to Discuss Rate of 
Return and Other Topics 


HE tentative program for the convention of the 
Missouri Association of Public Utilities at Kansas 
City on April 21, 22 and 23 includes the following 
papers: “Methods of Valuation and Rate of Return of 
Public Utilities,” by R. A. Brown, attorney St. Joseph 
Railway, Light, Heat & Power Company; “The 
Indeterminate Franchise,” by J. W. Dana, attorney 
Kansas City Gas Company; “Relation of the College 
to the Industry,” by E. J. McCaustland, dean and 
director School of Engineering, University of Missouri; 
“Transmission-Line Cost and Development and 
Determining Rates and Minimum Charges,” by N. T. 
Wilcox, Mississippi River Power Company, Keokuk, 
Iowa, and “Concentration of Generating Equipment at 
Centers of Economic Production and Transmission,” by 
H. H. Kuhn, Kansas City Power & Light Company. 
“The Training and Handling of Public Utility Employ- 
ees” will be the subject of another paper. 
As announced in the ELECTRICAL WORLD for March 12, 
page 619, the first Kansas City Electrical Show will be 
held during the same week. 


Standard for Control Equipment Issued by 


Electrical Safety Conference 


HE first bulletin, or “safety standard,” of the Elec- 

trical Safety Conference, dealing with industrial 
control equipment, has just been completed by a com- 
mittee of the conference and is intended to be used in 
conjunction with Part 3 of the National Electrical 
Safety Code, to which it is supplementary. The other 
committees have been working on their respective sub- 
jects, the committees on oil circuit breakers, switch- 
boards and rotating machinery having met in New York 
last week. 

The Electrical Safety Conference is an association 
of representatives of national organizations interested 
in questions affecting accident hazards arising from 
design, construction, installation and use of electrical 
appliances. The co-operating organizations are: As- 
sociated Manufacturers of Electrical Supplies, Bureau 
of Standards, Electric Power Club, National Work- 
men’s Compensation Service Bureau and Underwriters’ 
Laboratories. The objects of the conference are: 
To promote by co-operative effort orderly, consistent 
and proper development of practice in electrical 
manufacture and installation with regard to accident 
hazards, to promote the development and adoption 
of safety standards for the construction and test of 
electrical appliances and for their application and in- 
stallation, and to promote and make uniform the appli- 
cation of safety codes in regard to both general prin- 
ciples and particular classes of appliances and systems. 

The recently published “Safety Standards” for indus- 
trial control equipment contains (1) general informa- 
tion on definitions, classes of apparatus and classes of 
persons to be protected, (2) the possible hazards, and 
(3) detailed methods of guarding against these hazards 
in (a) construction and (b) installation. A section on 


rules explains how the different kinds of protection shall 
be applied to the various hazards mentioned. A fifth 
section is in preparation for special application to ele- 
vators, cranes, printing presses, etc., which are not 
included in the present bulletin. 

The officers of the conference are: Chairman, A. H. 


Moore; vice-chairman, A. W. Whitney, and secretary, 
Dana Pierce. The chairmen of the committees are as 
follows: H. D. James, industrial contro] equipment; 
J. B. MacNeill, oil circuit breakers; F. W. Paterson, 
switchboards; L. F. Adams, rotating machinery, and 
Dana Pierce, inclosed switches. 


Busy Week in New England Meetings 


USUALLY active engineering society meetings 

were held in New England last week at widely 
separated points. On Monday E. L. Willson, president 
Connecticut Electric Steel Company, Inc., Hartford, 
addressed the Hartford branch of the American Society 
of Mechanical Engineers on “The Electric Furnace in 
the Manufacture of Steel Castings.” C. C. Whittaker 
of the Westinghouse Electric & Manufacturing Com- 
pany addressed the Providence Engineering Society on 
Tuesday upon “Railroad Electrification,” and on the 
same date M. Luckiesh of the National Electric Lamp 
Association laboratories spoke upon “High Lights of 
Air Travel” before the New England Section of the 
Illuminating Engineering Society at Boston. The New 
England Electrical Supply Jobbers’ Club met at Boston 
on Monday and was addressed by William Goodwin, 
C. L. Edgar, Bowen Tufts and others. The New 
England Division of the N. E. L. A. held an all-day 
session upon commercial topics at Boston Friday, and 
on the same evening the Electric Sales Associations of 
New England held a dinner at the Boston City Club. 


Massachusetts Commission Opposes Inter- 
locking Contractual Relations 


HE chairman of the Massachusetts Department of 

Public Utilities, Henry C. Attwill, appeared recently 
before the legislative committee on joint judiciary at 
Boston in support of a bill forbidding officers and agents 
of public utilities from entering into contracts with 
themselves or corporations of which they are officers or 
agents except as the result of competitive bidding and 
also a bill to prohibit officers and directors of a public 
utility from holding office in subsidiary companies of a 
holding organization controlling the first company, and 
vice versa. The speaker called attention to managerial 
contracts which he stated had tended to result in over- 
emphasis upon net earnings at the expense of mainte- 
nance and to the use of the credit of a public utility 
by a controlling banking house along the line of selling 
stock to retire notes which were then renewed. 

A. E. Pillsbury, for the Massachusetts Gas Associa- 
tion, offered a substitute bill providing for a summary 
investigation by the department whenever the commis- 
sion has cause to believe that an improvident contract 
is proposed or has been made. Chairman Attwill 
opposed this on the ground that it would tend to provide 
for a government of men and not of law. He questioned 
whether the commission would have the right to require 
the summary discontinuance of a contract under such 
conditions. Representative Lyman opposed the com- 
mission’s bill on the ground that it would restrict 
membership on boards of directors of men valuable to 
companies because of their financial acumen. C. F. 
Rowley, appearing for the Turners Falls (Mass.) 
Power & Electric Company, pointed out that the bill 
would force the resignations of officers from the boards 
of some companies purchasing energy from the Turners 
Falls company, a wholesale distributer, and vice versa, 
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and that the contracts between these utilities are already 
subject to the supervision of the department. 

E. W. Burdett, for the Massachusetts Gas and Elec- 
tric Association, stated that while the practices cited by 
Chairman Attwill were not to be defended, he felt that 
the measure as drawn was too broad and would, to cite 
a particular case, tend to make a public utility official 
who happened to own stock in a manufacturing company 
from which his concern bought a turbo-generator or 
other equipment criminally responsible. He offered an 
amendment providing that the proposed act should not 
apply to any purchase or contract made or dealing had 
on behalf of a corporation owning or operating a public 
utility where the purchase, contract or dealing had been 
duly authorized by a majority of the directors of that 
corporation, no member of which majority was the 
individual, member of the firm or association, or 
employee, agent, trustee, director or officer of the firm 
constituting the other party. 


Western New England Electrical Inspector 
to Discuss Practical Problems 


N ELECTRICAL conference for central-station, 
electrical contracting and manufacturing interests, 
wire men, fire and accident insurance inspectors and 
any engaged in the installation or use of electrical equip- 
ment of any character will be held under the auspices 
of the Western New England Association of Electrical 
Inspectors in the Municipal Building, Springfield, Mass., 
on Wednesday next, March 30. The program follows: 
Morning—Discussion on the question “Should metal con- 
duits be a mandatory requirement where they will be sub- 
jected to the fumes of animal waste matter, steam vapors, 
drippings in fish-packing plants, under soda-water fountains 
or ice-cream counters, where there is salt spray, or in per- 
manently damp places?” including proxy discussions by 
George E. Bruen, superintendent electrical department Sub- 
urban Fire Insurance Exchange, New York, and C. R. 
Hodgdon, chief electrical inspector Board of Fire Under- 
writers, Allegheny County, Pittsburgh. Discussion on “The 
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Inclosure of Fuses and Switches,” including proxy dis- 
cussions by Frank T. Wheeler, vice-president Trumbull 
Manufacturing Company; Mr. Glover, associate electrical 
engineer Underwriters’ Laboratories, and Dr. M. G. Lloyd, 
assistant physicist United States Bureau of Standards. 

Afternoon—An explanation of Rule 15A of the 1920 issue 
of the National Electrical Code and of its economic value 
by a representative of the committee on rules for ground- 
ing, during which there will be a proxy discussion of Section 
N, third paragraph, by Timothy C. O’Hearn, city electrician, 
Cambridge, Mass.; George Welman, chief electrical inspec- 
tor Louisiana Fire Prevention Bureau, New Orleans, and 
Herbert S. Wynkoop, past national president. 


Different Kinds of Wiring Now on 
Display in N. E. L. A. Rooms 


LL of the different types of wiring permitted by 
the National Board of Fire Underwriters are on 
display at the National Electric Light Association head- 
quarters in New York. The systems are arranged on 
eight pivoted panels on a display frame which stands 
73 ft. high and is 4 ft. wide. Both sides of each panel 
are utilized. In some cases the panel acts as a wall 
showing on the front the switches and outlets, while 
the reverse shows the necessary wiring behind the wall. 
In other cases each panel side shows all of the details 
of a single type of wiring. 

Some of the types of wiring shown are open wiring, 
wood molding, metal raceway, concealed knob and tube 
(open), concealed knob and tube (in loom), surface 
conduit, concealed conduit and concealed flexible 
armored wire. 

The board was prepared at the request of the wiring 
committee of the N. E.-L. A. by the Commonwealth 
Edison Company of Chicago. On a second board which 
is being prepared other wiring methods, such as those 
used in foreign countries and in marine work, will be 
shown. This board will also be available for exhibiting 
new forms of wiring during their consideration by the 
industry. 





WIRING DISPLAY RACK IN THE ROOMS OF THE N. E. L. A. 
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California Electrical Shows Planned 
for October.—Plans are being made by 
the California Electrical Co-operative 
Campaign to have an electrical show 
in San Francisco and one in Los 
Angeles about the middle of next 
October. 

New Power Plant for Washington, 
D. C.—Preliminary plans for an elec. 
tric generating plant to cost more than 
$2,000 000 are being considered by the 
Potomac Electric Power Company of 
Washington. It is the desire to have 
the new plant ready for service in 1922. 

Power Project fcr Amarillo, Tex.—A 
Texas development now undergoing 
consideration involves the construction 
of a million-dollar dam across Palo Duro 
Canyon at Amarillo. Besides provid- 
ing a water supply for the city and 
irrigating a large tract of land this 
development would include the construc- 
tion of a hydro-electric plant. 

Pennsylvania Edison Company Makes 
Its Advent.—The name of the Penn- 
sylvania Utilities Company, which now 
supplies Easton, Pa., and vicinity, will 
soon be changed to Pennsylvania Edi- 
son Company. Application for a char- 
ter of incorporation under that name 
will be filed on March 28 with the State 
Department at Harrisburg. 

Tidal Power in France.—The French 
Republic seems likely to be the first 
country to make an actual attempt to 
generate electricity through tidal power, 
two schemes of that kind being now 
under way at the mouth of the Rance, 
between St. Malo and Dinard, on the 
Brittany coast. The estuary of the 
Rance is said to provide conditions that 
should make the experiment successful 
if any conditions can, the difference 
between high and low tide being enor- 
mous. 


American Capital Sought for Mex- 
ican Hydro-Electric Plant.—The mu- 
nicipal authorities of San Andres Tuxtla, 
a town of 15,000 population in the agri- 
cultural region of the State of Vera 
Cruz, are, according to the Manufac- 
turers’ Record, seeking to interest 
American capital in the construction 
of a large hydro-electric plant near 
there. A waterfall capable of generat- 
ing 40,000 hp. is said to be available, 
and the electrical energy could be trans- 
mitted to a number of towns and cities 
in that region for industrial and domes- 
tic purposes as well as employed to 
run an electric street-railway system. 

Reinforced-Concrete Penstock to Be 
Bult by Washington Power Company. 

Reinforced concrete instead of steel 
will be used by the Washington Power 
Company for the penstock which is 
to carry the water to the wheel in its 
new Spokane power plant. The pen- 
stock will be 385 ft. long, 18 ft. in 
diameter on the inside with a wall 18 
in. thick, and it will be adequate to 
discharge 2,200 cu.ft. of water a second, 
or more than the normal low-water flow 
of the river. The capacity of the 
waterwheel will be 14,500 hp. The use 
of reinforced concrete for penstocks is 
comparatively new, there being few of 
this material in the Northwest. 


Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, together 
with brief notes of general interest. 





Hydro-Electric Commission Proposed 
for Oregon.—Submission to the people 
of Oregon of a constitutional amend- 
ment creating a hydro-electric commis- 
sion with power to issue bonds up to 
$40,000,000 for the development of 
water power from the Columbia River 
and other streams is being considered 
by the Legislature of the state named. 


Montana Consumers Support Rate 
Increases.—Patrons of the Drummond 
Light & Power Company recently 
joined in asking the Montana Public 
Service Commission to increase the 
rates of the utility in order that it may 
meet the costs of operation and avoid 
risk of suspension. A rate of 20 cents 
for the first 25 kw.-hr., with a monthly 
minimum charge of $3.50, was indorsed 
by these petitioners. 


Introducing Electrical Appliances In- 
to China.—A unique method of famil- 
iarizing a backward public with elec- 
trical appliances has been adopted by 
the Western Electric Company for 
China. A _ houseboat rigged out at 
Shanghai is scheduled to make a 5,000- 
mile trip on the canals and rivers to 
bring home to the owners of land the 
advantages of farm-lighting plants. 
It carries a complete line of household 
devices, including motor-driven sewing 
machines, vacuum cleaners, flatirons and 
washing machines, and labor-saving ap- 
paratus for use on the farm. Experts 
will demonstrate the advantages of the 
plants, and though these can, of course 
be sold only to the wealthier residents, 
their introduction should indirectly 
benefit all the Chinese and spread a 
knowledge of electricity among mil- 
lions of people who are strangers to it. 


“Hydro” Monopoly in Ontario.—By 
the end of 1921, according to a state- 
ment of Sir Adam Beck, the Hydro- 
Electric Power Commission of Ontario 
will have a capital investment of $210,- 
000,000 in fourteen districts, supplying 
264 municipalities with electricity from 
twenty-one hydro-electric power plants, 
and, apart from the Decew Falls plant 
of the Dominion Power & Transmission 
Company and the Canadian Niagara 
Power Company’s plant at Niagara 
Falls, the commission will have an 
absolute monopoly of hydro-electric en- 
ergy in Ontario. According to Sir 
Adam Beck, the investment of the city 
of Toronto in cash and direct liabilities 
in connection with “Hydro” power and 
lighting is $47803,000, of which $8,- 
000,000 is guaranteed by the province, 
whereas the investment of the province 
itself is only a little more than $25,- 
000,000. 


Denmark’s Largest Hydro - Electric 
Plant.—The Gudenaa power plant, the 
largest hydro-electric installation in 
Denmark, was started up on Jan. 8. 
The electric equipment of the plant 
came from the Swiss Brown-Boveri 
company, the turbines were made by a 
Swedish firm, and the electric genera- 
tors by the Titan company of Copen- 
hagen, 


Municipal Ownership Defeated at 
Owatonna, Minn.—The overwhelming 
defeat recently of a municipal owner- 
ship project submitted to the voters of 
Owatonna, Minn., which included both 
electric and gas plants, is attributed 
to effective publicity work, an especially 
telling argument having been a list of 
300 municipal plants which have failed 
in whole or part in the last few years. 


Pacific Gas & Electric Financing.— 
Four applications affecting the power 
development of California have been 
filed with the California Railroad Com- 
mission by the Pacific Gas & Electric 
Company. One is for authority to is- 
sue $3,000,000 of preferred stock and 
another to issue $10,000,000 of bonds, 
the proceeds to be used to reimburse 
the company’s treasury for expendi- 
tures made and to provide funds for 
carrying on construction work on the 
company’s Pit River hydro-electric pro- 
ject. A third asks authority to trans- 
fer to the Mount Shasta Power Cor- 
poration Pit River properties obtained 
by the Pacific Gas & Electric from the 
Northern California Power Company. 
The fourth asks leave to include in its 
mortgage covering certain securities 
certain San Francisco properties. 


Progress of Electrification in Swit- 
zerland.—A long period of drought, 
says the Swiss correspondent of the 
London Engineer, has brought home to 
the people Switzerland’s dependence 
upon electricity and the need of an un- 
interrupted supply. As a result in 
part of this realization the Northeast- 
ern Swiss Power Stations Company has 
decided to spend 80,000,000 francs in 
erecting a high-tension station in a 
valley near the Lake of Zurich, and the 
city of Zurich, where electridity 4n 
Switzerland has its maximum use, has 
determined to contribute half the cost 
and in return to take half the power 
produced. This station, it is hoped. 
will be completed in three years’ time. 
Another power station is being planned 
by the company in the same part of 
Switzerland, and for this, the corre- 
spondent says, it hopes to raise an 
American loan. As an illustration of 
the rapid growth in the use of electric- 
ity it is stated that in 1908 two power 
stations, at Beznau and Léntsch, sup- 
plied 46,000,000 kw.-hr. In 1919 their 
output was 238,000,000 kw.-hr., although 
as recently as 1916 it was calculated 
that not before 1928 would 200,000,000 
kw.-hr. a year be required. One mil- 
lion horsepower is now given as the 
amount needed to run all the Swiss 
railways and supply the energy needed 
for all other purposes. The constant 
water power of the country is said to 
be capable of supplying 1,500,000 hp. 
Lack of capital delays development. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies 
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Definition of “Adequate Considera- 
tion” in Utah Case.—The important de- 
cision of the Supreme Court of Utah 
in the action brought by the United 
States Smelting Company against the 
Public Utilities Commission of the 
state, which decision sustained the com- 
mission in abrogating the discriminatory 
features of about fifty special contracts 
between the Utah Power & Light Com- 
pany and large power customers and 
bringing this business under standard 
schedules. (see ELECTRICAL WorRLD for 
Oct. 23, 1920, page 843; Nov. 27, 1920, 
page 1090, and March 5, 1921, page 
555), hinged largely on a definition of 
“adequate consideration” as used in 
the clause cited from the public utili- 
ties act. Respecting this clause the 
court said: “By adequate considera- 
tion, as that term is used in the act, is 
meant such a consideration as when 
added to or considered in connection 
with the reduced rate agreed upon will 
make such rate non-preferential and 
non-discriminatory by reason of the 
fact that the additional consideration 
paid and received will prevent the re- 
duced rate from being preferential in 
that the contract, within the purview 
of the act, is then ‘founded upon an 
adequate consideration.’ Where under 
such circumstances, therefore, a re- 
duced rate is contracted for and allowed 
neither the public nor any other utility 
can complain, for the simple reason 
that there is in fact no preference or 
discrimination. The only reason for 
using that term in the statute was that 
a contract, in order to come within the 
exception, had to be founded upon such 
a consideration as would require the 
smelting company to pay, approximately 
at least, the same rate as the public 
or any other utility was required to pay 
for electrical energy which was being 
used under similar circumstances. The 
purpose of using the term was to pro- 
tect the public as well as other public 
utilities from being discriminated 
against by having to pay a higher rate 
for electrical energy than those who 
are paying for the same energy under 
contracts. If, therefore, the consider- 
ation passing from the contract holder 
to the power company was approxi- 
mately sufficient to prevent the contract 
rate from being preferential and dis- 
criminatory, then such a consideration 
was an adequate consideration, within 
the contemplation of the act, otherwise 
not. If, after a consideration of the 
foregoing elements, a rate, if continued, 
would be preferential and discrim- 
inatory, then, in our judgment, the com- 


mission should find that the contract 
fixing such rate is not founded upon 
an adequate consideration within the 
purview of the act, and the rate agreed 
upon should be modified so as to pre- 
vent it from being preferential and 
discriminatory. It needs no argument 
to demonstrate that whether a rate is 
founded upon an adequate considera- 
tion and is preferential and. discrim- 
inatory or not is, to say the least, a 
mixed question of law and fact, and in 
most instances principally one of fact, 
and must, therefore, be determined by 
the commission from all the facts and 
circumstances, as before indicated.” 

Statement of Federal Courts’ Duty 
in Protecting from Confiscation. — In 
deciding adversely to the city of Des 
Moines its suit against the Des Moines 
Gas Company to prevent the company 
from raising its rates the United 
States District Court for the Southern 
District of Iowa thus expounded the 
law: “The court is firmly bound by 
official oath to give to every man and 
every corporation his rights under the 
Constitution—no more, no less. A 
court has no power to say to a cor- 
poration, ‘You made a lot of money 
a few years ago, you can run now 
without making any for a while.’ No 
such power exists. If the corpora- 
tion desires to abide by such a policy, 
very well; but when it comes into court 
and asserts that the community has 
fixed a rate which deprives it of its 
constitutional right to a fair rate of 
interest the court must act, not upon 
the wishes of the corporation nor with 
a view of benefaction—it must act 
under the words of the Constitution of 
the United States, the highest law in 
the land.” 

Contributory Negligence on Which 
No Testimony Was Taken Must Not Be 
Suggested in Charge to Jury.—The 
Court of Appeals of New York, revers- 
ing judgment for the defendant and 
ordering a new trial in Casualty Com- 
pany of America vs. A. L. Sweet Elec- 
tric Light & Power Company, in which 
the insurance company had sought to 
recover from the electric company dam- 
ages paid because of the death of a 
workman who came into contact with 
badly insulated 2,300-volt wires strung 
14 ft. above a street through which he 
was riding on the boom of a steam 
shovel, found two errors in the charge 
of the trial judge. The latter had re- 
fused to charge tha“ the deceased was 
under no obligatiou to notify the elec- 
tric company that the shovel was to 
be moved through the street—a request 
that should have been granted. He 
had also stated to the jury that the 
boom of the shovel could have been 
taken off, although no evidence had 
been given on that point and the impli- 
cation that the deceased or his em- 
ployer should have removed it raised 
a question of contributory negligence 
that was plainly one of fact for the 
jury and not one of law for the court. 
(129 N. E. 653.)* 


*The left-hand numbers refer to the vol- 
ume and the right-hand numbers to the 
page of the National Reporter System. 





Associations and 
Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month, 
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Southwestern Electrical and Gas 
Association.—This association will hold 
its 1920 convention at the Hotel Gal- 
vez, Galveston, Tex., on May 18-21. 


Western Society of Engineers.—This 
society will meet jointly with the Chi- 
cago Section, A. I. E. E., on March 28, 
when Wilfred Sykes will discuss “Elec- 
tric Propulsion for the Merchant 
Marine.” 

N. E. L. A., North Central Division.— 
The North Central Electric Associa- 
tion, which is a geographic division of 
the N. E, L. A., has determined to 
hold its next convention in Duluth, 
Minn., on June 14-16. 

Ohio Electric Light Association.— 
Committee meetings of this association 
are scheduled for April as follows: 
April 21, transmission and distribution 
committee, Cincinnati; April 22, meter 
committee, Cincinnati; April 24, new- 
business co-operations committee, 
Youngstown. 


Joint Meeting of A. I. E. E. and 
A. S. M. E. at New York.—The fifth 
and last joint meeting for the season 
of the A. I. E. E., New York Section, 
and A. S. M. E., Metropolitan Section, 
at New York will be held on Friday, 
April 22, when Prof. Comfort A. Adams 
will take charge of a discussion on en- 
gineering education. 


April Meetings of A. I. and S. E. E. 
—The Philadelphia Section of the As- 
sociation of Iron and Steel Engineers 
will meet on April 4, when D. M. Petty, 
superintendent of the electrical depart- 
ment of the Lehigh plant, Bethlehem 
(Pa.) Steel Company, will speak on 
“Generation of Power in Steel Mills.” 
At the Cleveland Section meeting on 
April 11 N. H. Gellert will discuss 
“Electrical Cleaning of Gases as Ap- 
plied to Blast Furnaces.” 





Coming Meetings of Electrical and 
Other Technical Societies 


Western Society of Engineers—Chicago, 
March 28. 


A. I. E. EB. Section Meetings—Vancouver, 
B. C., April 1; Pittsburgh (joint ses- 
sion with A. I. and S. E. E.—for pro- 
gram see issue of March 19, page 672), 
April 16; New York (joint session with 
A. S. M. E.), April 22. 

A. I. and S. E. E. Section Meetings—Phila- 
delphia Section, April 4; Cleveland Sec- 
tion, April 11; Pittsburgh Section, 
April 16. 

Missouri Association of Public Utilities— 
Kansas City, April 21-23. 

American Electrochemical Society—Atlantic 
City, April 21-23. 

American Physical Society—Washington 
April 23. 

United States Chamber of Commerce— 

Atlantic City, April 27-29.  . 

American Society. of Civil Engineers—Hous-. 

ton, Tex., April 27. 
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Basis of Charge for Service Connec- 
tions. — In proceedings relative to 
charges for service connections made 
by the Public Service Electric Com- 
pany the New Jersey Board of Public 
Service Commissioners held that a rule 
providing for a charge for service con- 
nections beyond a distance which would 
include the great majority of those de- 
siring service is not unreasonable, but 
that the propriety of a rule requiring 
the payment of a fixed sum by all those 
connected and within a former free 
limit is open to serious question. 
Charges for service connections beyond 
the free limits, the board held, should 
not be fixed sums, but should be based 
on the actual cost of materials used 
and labor employed. 


Interest on Bonds Not an Operating 
Expense.—The Idaho Public Utilities 
Commission refused to accede to re- 
vised schedules filed by the Northwest 
Light & Water Company for the city 
of Wallace owing to the company’s 
method of accounting, especially as re- 
gards the inclusion of interest on bonds 
in operating expenses. The interest 
on the bonded indebtedness of a utility, 
the commission holds, must be taken 
care of out of allowance for fair return. 
The commission, however, authorized 
an increase in the rate for excess 
energy above 1,000 kw-hr. a month 
from 2 cents to 3 cents, as the evi- 
dence showed the 2-cent rate to be less 
than the cost of the service. 


Small Utility Gets Increased Rates 
in Advance of Improved Service.—Find- 
ing that the electric light and power 
plant serving Lakeview and other small 
communities in Oregon had deterio- 
rated and that there was danger of ces- 
sation of service, owing to non-remu- 
nerative rates, the Public Service Com- 
mission of that state has allowed in- 
creased rates designed to permit im- 
provement of the plant, a proper depre- 
ciation reserve and a fair return on the 
investment. The plant in question was 
originally owned and operated by the 
California-Oregon Light, Heat & Power 
Company, but was purchased in 1908 
by the present operator, who had con- 
tinued to run it as an independent en- 
terprise but lacked the capital neces- 
sary for its improvement. 


New Hampshire Commission on Val- 
uation Methods.—In granting permis- 
sion to the Concord Gas Light Company 
and Concord Light & Power Company 
to transfer franchises and property to 
the Concord Gas Company, the New 
Hampshire Public Service Commission 
remarked that the same valuation tests 
should apply as in the case of valua- 
tion for rate-making purposes. “This 
question of value,” the commission 
said, “cannot be solved by any mathe- 
matical formula. In the end it is‘a 
matter of good judgment based upon 
all the relevant facts. The two factors 
given the most prominence by courts 
and commissions in determining value 
are costs of reproduction new and the 
original investment. This commission 
in previous cases has stated that if a 
single test is to be applied, then the 
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Important decisions of various state 


bodies involving or affecting electric 
light and power utilities 


original cost is the more equitable. 
We do not mean to say, however, that 
no consideration should be given to 
cost of reproduction new. This method 
may be in some cases the best evidence 
of value.” 


War Conditions Did Not Excuse Er- 
rors in Bills.—The impossibility of ob- 
taining competent clerical help during 
the war having been advanced as an 
excuse for errors made in bills to cus- 
tomers at that time, an alleged mis- 
take of this kind being under review, 
the Illinois Public Utilities Commission 
declared that this difficulty was no con- 
cern of the customer’s, his only interest 
being that he should receive a correct 
bill and, in case of error, courteous 
treatment and proper reparation. The 
utility, knowing the conditions under 
which its bills were being sent out, 
should have exercised particular care 
and have placed more than ordinary 
weight upon complaints. The commis- 
sion declared emphatically that there 
is no more important department of 
a public utility’s business than that 
devoted to the handling of complaints 
by consumers. 


Stock Dividend Approved by Maine 
Commission.—In granting to the Rum- 
ford Falls Light & Water Company 
permission to increase its capital stock 
and declare a stock dividend the Public 
Utilities Commission of Maine made 
these observations on the principle in- 
volved in dividends of stock: “This 
company would have had the right to 
distribute to its stockholders in the 
form of cash dividends any amount 
which was properly available for that 
purpose if, after declaring such divi- 
dend, it could upon approval issue se- 
curities therefor, sell the same, and 
with money so obtained make the addi- 
tions. Instead of this, the company 
has withheld from its stockholders 
those sums which might have been dis- 
tributed as dividends and has used the 
amounts so accumulated to produce 
additional property. This property the 
stockholders own. As an evidence of 
such ownership they hold certificates 
of stock. If these stockholders de- 
sire to have in their possession in the 
form of certificates of stock additional 
evidence of the ownership of this addi- 
tional property, no reason is conceived 
why the consent of this commission 
should not be given. In any rate case 
which we might be hereafter called 
upon to hear and determine the amount 
of outstanding capital stock would not 
be conclusive for the commission as to 
the value of the property. We should 
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allow the company a fair return upon 
cnly such amount as we found the value 
of the property to be. The declaration 
of the stock dividend is merely placing 
in the hands of the stockholders fur- 
ther evidence of their ownership in the 
unencumbered property.” 


Relation of Stand-by Plants to Allo- 
cation of Costs.—The Wisconsin Rail- 
road Commission, in granting to the 
Wisconsin Power, Light & Heat Com- 
pany the right to increase its electrical 
rates in fourteen small communities, 
said in dealing with the possibility of 
uniform power schedules: “The steam 
stand-by plants are located, with a 
small water-power development, at one 
end of the transmission system, and 
the applicant’s chief sources of power, 
the hydro-electric developments at Kil- 
bourn and Prairie du Sac, are at the 
other end of its system. It appears to 
us unfair to allocate the transmission 
system to each community or group of 
communities on the basis of its demand 
on the system and its distance from 
the prime source of power, without giv- 
ing due consideration to the costs of 
operating the stand-by plants, the dis- 
tance the communities considered are 
from these plants, and to the advan- 
tages arising from operating the stand- 
by plant to assure the communities 
continuity of service.” 


Final Rulings of California Commis- 
sion in Redding Case.—After a rehear- 
ing of the application of the city of 
Redding to fix the sum to be paid by it 
to the Northern California Power Com- 
pany for the acquisition of its electrical 
system (see ELECTRICAL WORLD, Aug. 
16, 1919, page 377), the Caiifornia 
Railroad Commission found the fair 
value of the physical properties, plus 
overhead, including development cost, 
franchise value and going concern, to 
be $49,177. In addition, severance dam- 
ages of $623 were allowed for the cost 
of rearrangement of the power and 
telephone circuits used for the com- 
pany’s own requirements, to create 
operating conditions as good as or 
better than existed in the Redding dis- 
tribution system. The commission re- 
fusea to make any allowance for good 
will as an element of value, holding 
that a public utility enjoys a monopoly 
of a particular business in the com- 
munity it serves and the public has no 
choice but to buy from the utility or do 
without such service. The commission 
also held that profits made by the util- 
ity through rates fixed by the commis- 
sion cannot be capitalized by the util- 
ity as a measure of value. The com- 
pany was held to be entitled to reim- 
bursement for reasonable development 
cost unless it can be shown definitely 
that this cost has been made up in 
later excess earnings. The commission 
refused to make allowance for sever- 
ance damages to cover the loss of 
business. The commission included in 
its decision an extended discussion of 
the distinctions between valuations for 
rate-making purposes and valuations 
(as in this case) to determine pur- 
chase price, 
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C. E. Houston, former district man- 
ager of the Southern California Edi- 
son Company at Oxnard, has been ap- 
pointed district manager at Redondo. 
Mr. Houston was born at Sparta, Ind., 
in 1882 and went to California in 1904. 
He immediately entered the operating 


Cc. E. HOUSTON 





department of the Southern California 
Edison Company as inspector and since 
that time, with the exception of a tem- 
porary absence of two years, has been 
continuously in the employ of that 
company. His ability and conscientious 
efforts earned for him additional re- 
sponsibilities with the company and 
in 1912 he was made assistant fore- 
man of the Los Angeles district. Three 
years later he was promoted to be dis- 
trict foreman at Redondo and in 1919 
was appointed district manager of 
Oxnard district. He now returns to 
Redondo to assume charge of the com- 
pany’s business in that important lo- 
cality. 

H. M. Platt, who has recently been 
appointed editor of the N. E. L. A. 
Bulletin and assistant to the director 
of publicity, is a graduate in electrical 
engineering of Cornell University of 
the class of 1911. After leaving col- 
lege Mr. Platt spent a year in the 
shops of the General Electric Company 
at Schenectady and three years in work 
connected with the New York subways 
then being built. He then joined the 
business department of the McGraw 
Publishing Company as field represent- 
ative of several of its publications. A 
short time later he was transferred to 
the editorial staff of the Electric Rail- 
way Journal, a position he held until 
December, 1918, when he was ordered 
into active service in the Naval Re- 
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serve. He served until the end of the 
war as radio officer of the U. S. S. 
Texas, which was in company with the 
British fleet in the North Sea and along 
the coast of Scotland. On leaving the 
navy Mr. Platt became engineering 
editor of the Electrical Record, holding 
that post till his present appointment. 


W. G. Kelley has been appointed as 
assistant to Paul P. Williams, engineer 
of distribution of the Commonwealth 
Edison Company, Chicago. Mr. Kelley 
has heretofore been in charge of over- 
head construction for the company. 


R. H. Ballard, vice-president and gen- 
eral manager of the Southern California 
Edison Company, Los Angeles, Cal., 
who came east to attend the recent ex- 
ecutive committee meeting of the N. E. 
L. A., has spent some time in New 
York City and Washington, D. C., on 
company business. He also visited 
Poughkeepsie, N. Y., where his daugh- 
ter is attending Vassar College. Mr. 
Ballard, when seen in New York on 
March 21, with the thermometer regis- 
tering 81, was for once silent on the 
climate of southern California, of which 
he, with the others in the “Sunkist” 
region west of the Rockies, frequently 
have much to say. 


T. C. Martin, for a number of years 
secretary of the National Electric Light 
Association and before that a co-editor 
of the ELECTRICAL WORLD, has been ap- 
pointed to the engineering staff of the 
Superpower Survey, with headquarters 


T. C. MARTIN 


in New York City. Mr. Martin-has de- 
voted his entire life to a study of con- 
ditions .in» the electrical’ industry and 
has contributed much material of per- 
manent value on many phases of cen- 
tral-station development. 
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John T. Sharp, Jr., superintendent 
of the Canton (Miss.) electric light and 
water works, has also been appointed 
manager of the Winona public utility 
plant and will have éharge of the man- 
agement and engineering of both plants. 
H. E. Johnson, formerly of Dyersburg, 
Tenn., is local superintendent at Wi- 
nona, Miss. 


H. G. Ridgway has been promoted to 
the position of manager of the North 
Bay division of the Pacific Gas & Elec- 
tric Company of California. Mr. Ridg- 
way is a “native son” of California, 
where he was born in 1881. From 1902 
to 1906 he was with the Pacific Tele- 
phone & Telegraph Company and dur- 
ing the next year was assistant to the 
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president of the Stockton (Cal.) Gas 


Company. In 1909 he was first em- 
ployed by the Pacific Gas & Electric 
Company. He filled various clerical 
positions until January, 1913, when he 
was appointed assistant manager of 
the Marin district. In 1918 he was 
promoted to be manager of that dis- 
trict and in 1919 had the Petaluma 
district added to his territory. In De- 
cember, 1920, he was promoted to his 
present position. Mr, Ridgway has been 
active in the welfare work of his or- 
ganization. 


Carl C. Widener, former city engineer 
of Bozeman, Mont., and C. A. Truitt, 
formerly of Burns & McDonald of 
Kansas City, have become associated as 
consulting engineers with offices in the 
New Commercial National Bank Build- 
ing, Bozeman, Mont. They will spe- 
cialize in municipal and hydraulic en- 
gineering. 


Alfred J. Cleary, who has held the 
position of chief assistant city engi- 
neer of San Francisco, has resigned to 
enter private practice as a consulting 
engineer, specializing in general con- 
struction work. Mr. Cleary was in the 
employ of the city engineering depart- 
ment for twelve years and was in 
eharge of the construction of the Hetch 
Hetchy project, reporting directly to 
M. M. O’Shaughnessy, city engineer. 
Mr. Cleary is succeeded by Nelson A. 
Eckart. 
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John Hood, for a number of years 
connected with the General Electric 
Company in the capacity of engineer of 
the San Francisco office, has resigned 
to become associated with Catton, Neill 
& Company, Ltd., Honolulu, one of the 
largest engineering firms in Hawaii. 


George Oliver Smith has recently 
joined the organization of the Ameri- 
can Atmos Corporation, formerly the 
Draeger Oxygen Apparatus Company, 
as vice-president and chief engineer. 





G. 0. SMITH 


Since January, 1913, Mr. Smith has 
been employed by Henry L. Doherty & 
Company, first in their engineering de- 
partment and later in charge of the 
accident prevention department of the 
Doherty organization, having executive 
charge of accident prevention work and 
welfare activities.» Mr. Smith entered 
the electrical field in September, 1905, 
as junior engineer of J. G. White & 
Company, Inc. He worked in all de- 
partments of this company until the 
fall of 1910, when he resigned to be- 
come junior engineer on examination of 
new projects submitted for financing 
with the banking house of Coggeshall 
& Hicks of New York City. In the 
spring of 1912 he became associated 
with the International Motor Company 
of New York as engineer in the sales 
department for motor-truck transpor- 
tation. In January of the following 
year he joined the engineering staff of 
Henry L. Doherty & Company. 


James J. Clifford has been elected 
president of the Res-Pro Industries, 
Inc., Boston, with offices at 209 Wash- 
ington Street. Mr. Clifford has been 
active in certain manufacturing phases 
of the electrical industry and allied in- 
terests for the past twelve years. He 
was graduated in 1908 from Yale Uni- 
versity, specializing in chemistry, and 
for ten years was employed by the Bos- 
ton Woven Hose & Rubber Company 
at Cambridge, Mass., attaining the post 
of manufacturing superintendent. He 
then became president of the Plymouth 
Rubber Company, Canton, Mass., leav- 
ing Canton to become chief executive 
of the Res-Pro organization, which is 
developing a market for a new non- 
woven insulating tape and other prod- 
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ucts manufactured from the basic ma- 
terial fabricated by these interests. 

Roland B. Respess has been elected 
vice-president of the Res-Pro Indus- 
tries, Inc., Boston, in charge of new de- 
velopments and patents. Mr. Respess 
has had an extended experience in the 
technical phases of manufacturing, in- 
cluding a connection with the McGraw 
Publishing Company prior to the addi- 
tion of the Hill interests. Mr. Respess 
is the inventor of the processes owned 
by the Res-Pro organization. He will 
make his headquarters at Boston. 


C. L. Brown, for a number of years 
district manager of the Chicago office of 
the Elliott Company, Jeannette, Pa., 
manufacturer of power accessories, has 
been appointed sales manager of the 
company to succeed James E. Watson. 


Robert E. Rae, who has been con- 
nected with the electrical industry for 
many years, has assumed the position 
of general manager of the Northwest- 
ern Electric Equipment Company, elec- 
trical supply jobber at 35 Vestry Street, 
New York City. Mr. Rae entered the 
service of the Western Electric Com- 
pany in 1897 and devoted his attention 
particularly to shipping service and 
to making special stock studies. In 
this work he has been associated for 
varying periods with several of the 
Western Electric branches. In 1908 he 
was placed in charge of the local house 
for sales and service in New York City 
and in 1910 opened and managed the 
Buffalo house, but left that year to join 
the organization of Stanley & Patter- 
son, New York City, as sales manager. 
In 1915 Mr. Rae went to the Columbia 
Graphophone Company as assistant to 
the general sales manager. 


Henry B. Oatley has been elected 
vice-president in charge of engineer- 
ing of the Locomotive Superheater 
Company, manufacturer of superheat- 
ers and boilers, with offices in New 


H. B. OATLEY 





York. In 1910 Mr. Oatley entered the 
employ of the Locomotive Superheater 
Company as mechanical engineer and 
in 1916 was appointed chief engineer 
for the company. Mr. Oatley is a rec- 
ognized authority on superheating. 
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Frank V. Burton, who for the past 
nineteen years has been connected with 
the Bryant Electric Company, Bridge- 
port, Conn., and during the past three 
years served as general sales manager, 
has resigned to become general sales 
manager for Henry D. Sears, general 
sales agent for Weber wiring devices, 
Boston. Mr. Burton entered the elec- 
trical field about thirty years ago, and 
owing to the prominent positions which 
he has held he has become well known 


F. V. BURTON 


in electrical circles. In 1891, at the 
age of seventeen, he established an 
electrical contracting and supply busi- 
ness in Albany, N. Y. In 1895 he 
joined the supply department of the 
Western Electric Company as an under- 
study to Fred H. Wilkins, Samuel A. 
Chase and E. W. Rockefellow. Next 
came a short but important connection 
with Sanderson & Porter, consulting 
engineers of New York. In the sum- 
mer of 1902 Mr. Burton entered the 
employ of the Bryant Electric Company 
and has since served successively as 
sales service manager, Eastern sales 
manager and general sales manager. 
During his connection with the Bryant 
Electric Company Mr. Burton compiled 
the Bryant catalogs, which now form 
an important contribution to the ad- 
vertising literature of the trade. He 
has also been active in several sections 
of the Associated Manufacturers of 
Electrical Supplies. 
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Howard S. Johnson, president of the 
Charleston (W. Va.) Electrical Supply 
Company, electrical jobber, died on 
Feb. 25 at his home in that city. 


Fayon Ernest Lauderbach, assistant 
sales manager of the Bussman Manu- 
facturing Company of St. Louis, Mo., 
died Feb. 26 following an operation. 
He was an active member of the St. 
Louis Electrical Board of Trade and 
for years had been closely associated 
with all local electrical activities. 
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Fan Manufacturers Divided Over 
Sales Outlook 


AN manufacturers are divided in their opinion over the 

outlook for sales during the present year, according to a 
discussion which developed at the meeting of the Fan Motor 
Section, Associated Manufacturers of Electrical Supplies, 
held in New York City on March 16. 

Virtually every manufacturer reported a large stock of 
fans on hand to start the year, so there should be little 
difficulty as to the supply unless sales are unusually large. 
This is especially true because jobbers in some sections of 
the country are carrying over large fan stocks from last 
year. In the East this is the main factor in the very 
cautious manner in which jobbers have ordered fans thus 
far. In the Middle West jobbers’ stocks are large too, and 
advance buying is consequently conservative. The South 
and Southwest, however, have shown up well in the volume 
of orders placed to date. 


Fan prices, following the cut of about 10 per cent earlier. 


this year, are said to be as low at present as manufacturing 
costs warrant. Any further reduction would probably be in 
the nature of taking a loss in order to move goods, as 
present stocks of fans were largely manufactured when 
labor and raw materials were at peak prices. In view of 
the lower cost of material, however, and especially if the 
trend of labor cost continues downward, it is logical to 
expect decided reductions in fan prices for 1922. W. W. 
Mumma, manager of fan motor sales, Robbins & Myers 
Company, was chosen chairman of the Fan Motor Section 
of the A. M. E. S. for the ensuing year. 


Radio Manufacturers See Need of 
Standardizing Distribution 


ISCUSSION of ways and means to stabilize and im- 

prove the selling end of the radio apparatus manu- 
facturing industry was one of the things which figured 
largely in the radio convention and exhibit held at the 
Hotel Pennsylvania, New York City, last week. At present 
there are any number of small so-called “back-yard manu- 
facturers” making radio apparatus who have little or no 
knowledge of accounting methods or of labor costs, over- 
head expense, etc. Furthermore, amateurs with some 
knowledge of wireless frequently make and sell more or less 
efficient pieces of apparatus for whatever price they can 
obtain. This condition may be perfectly ethical under a 
system of open competition, but it undoubtedly does not 
work for the general good of the industry. 

The more responsible radio manufacturers even admit 
that they themselves have at this time no very definite sell- 
ing plan or sales outlet for their products. In fact, the 
general practice at present seems to be to sell apparatus 
to whoever will buy—be he hardware dealer, sporting 
goods dealer, electrical jobber or in some other line. 

This situation was one of the things discussed at an 
informal meeting of the manufacturing interests at the 
above-mentioned convention on March 18. The consensus 
of opinion was that radio manufacturers must stop pulling 
at cross purposes as regards selling policy on their product. 
Various views pro and con were heard as to whether a 
manufacturer in this line should sell only through electrical 
supply jobbing houses with the formation of special radio 
departments, or direct to retail dealers, or whether jobbers 
handling nothing but radio apparatus were warranted. 
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No decision was reached, but following the forthcoming or- 
ganization of radio manufacturers, whose tentative plans 
for joining the Associated Manufacturers of Electrical Sup- 
plies as a separate section are described elsewhere in this 
issue, it is the intention to arrive at some solution of this 
problem. 


Meter Supply Ample for Existing Demand 


HE stock of watt-hour meters for residence use is now 

ample to supply existing needs throughout the United 
States and Canada. Where there may be a few back orders 
holding over they are more nearly overcome than at any 
time in the past two years. At the same time the general 
demand for meters has showed a decided’ falling off from 
normal buying because of the holding off in residence con- 
struction. 

During 1920 and part of 1919, central stations were gen- 
erally out of house meters and factories were away behind 
on orders. It would seem that in order to forestall such a 
condition occurring again, when building shall have started 
in, the central stations should watch very carefully for any 
indications of returning demand and attend to their require- 
ments far enough in advance of the actual demand to allow 
the producers to get their factories going in full force. 
Present retrenchment methods must in time give way to 
foresightedness to forestall poor service in the future. 

The outlook in the meter field for 1921 is reported to be 
good. Increased capacity in the last two years gives 
ample possibilities for production. Canadian business pro- 
vides a good export market, and even with the unfavorable 
conditions of exchange, the other export fields present a 
good demand. An improvement in exchange would open 
this market to a large extent. 

There is a tendency to larger sizes than 5 amp. and 10 
amp. capacity for home service, and appliance and range 
loads are calling for sizes up to 25 amp. This is heaviest, 
as is expected, from districts where water-power service 
at a relatively low rate is available. 


Appliance Dealers Forced to Carry 
Minimum Stocks 


OME resentment against the dealer has appeared among 

manufacturers of appliances and their jobbers in the 
Middle West, who claim that in the majority of cases the 
dealer has cut his stock far below normal, leaving the 
burden of preparing for future demand on the shoulders 
of the producer and distributer. To some extent this resent- 
ment has a basis in fact. It is a certainty that sooner or 
later the public will turn again to the buying of electrical 
devices in quantities, and though no date could possibly be 
set for this resumption of activity it is incumbent upon 
the manufacturer to continue producing and the jobber 
to continue stocking in order to prevent a temporary short- 
age and the resultant temporary inflation. In view of this 
condition of affairs it does not seem unjust for the manu- 
facturer and the jobber to call on the dealer to carry his 
share of the load by stocking up to normal. 

Investigation of many widely scattered retail stores in 
Chicago shows the truth of the charge made by the pro- 
ducers and distributers. Dealers are not carrying normal 
stocks of appliances and are doing the minimum of order- 
ing. Stocks, of course, vary considerably, and where some 
dealers have reduced their supplies to a two weeks’ basis 
others are doing business on a thirty-day or sixty-day basis 
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as compared with a former basis of sixty or ninety days 
respectively. 

Dealers in the majority, however, are not cutting down 
stocks through any desire to harm the manufacturer or the 
jobber or even to escape their just part of the burden of the 
falling market. The retail dealer in the Middle West in 
the main is a small merchant whose capital is necessarily 
limited. He must deal in commodities which will give him 
a comparatively speedy turnover, and the demand for the 
smaller appliances, such as percolators, toasters and other 
hollow ware, and for heating devices of various sorts, is 
undeniably slow. Even so, if the dealer and the public 
considered prices for these goods in line with the general 
trend more liberal stocks undoubtedly would be carried. 

Inquiries for hollow ware and heating devices, dealers 
report, are numerous, but dissatisfaction with prices is 
keeping sales down to a negligible few. An interesting 
sidelight is that washing-machine sales are in a number of 
cases being made to the persons who expect to spend $10 
for a percolator retailing for $20 and are easily persuaded 
to deposit their money as a first payment on a washer. 
Washing machines are the “best sellers” of the present 
appliance market. 

In answer to the charge that their stocks are entirely 
too low the dealers contend that the solution of the situa- 
tion is in the hands of the manufacturers and jobbers, but 
particularly the manufacturers. Inquiries, they say, show 
that a decrease in appliance prices would have a consider- 
ably stimulating effect on demand and would enable them 
to stock up to normal again with confidence. Until such 
time as the manufacturers can afford such cuts, the opinion 
is, the present deadlock must continue. 


Westinghouse Drops Price of Small 
Supply Items About 6 per Cent 


FFECTIVE on March 10 the Westinghouse Electric & 

Manufacturing Company has again reduced prices on 
the 60,000 to 80,000 supply items contained in catalog 10-A. 
The reduction varies, but averages on the whole about 6 per 
cent. Included in the items affected are commutator and 
controller copper parts, resistance grids, armature and field 
coils, brush holders, transformer replacement parts and 
parts for electrical machinery in general. 


Wire Production Curtailed Under 
Light Demand 
ANUFACTURERS report that demand for insulated 


wire is quiet. Jobbers are still for the most part 
endeavoring to get rid of supplies on hand, contractors have 
not much to do except small repair jobs, the promise offered 
by a return of the building industry yet hangs some months 
off on the horizon and utilities are short of money. For 
these reasons producers apparently do not expect a veturn 
of strong demand in the near future. Production is con- 
siderably curtailed, operation at from 50 to 75 per cent of 
capacity being about the general average. Stocks are 
gradually piling up, however, and deliveries are prompt, 
with shipment from stock up to two weeks prevailing. 
Prices are thought to have reached rock bottom as copper, 
cotton and rubber are all about as low as they can go, it 
seems, while wage reductions have also been made to some 
extent. Consumers in many cases admit that present wire 
prices are attractive but say that money conditions prevent 
their stocking up. A carload lot of No. 14 rubber-covered 
wire is quoted by several representative producers at from 
$7.50 to $7.75 per 1,000 ft. but it is known that these 
quotations have been cut considerably by smaller producers. 
An average base working price for weatherproof wire at 
the present time would probably be about 16 cents, though 
most manufacturers are not quoting base prices. 
Bare-copper wire business presents much the same condi- 
tions as does insulated wire. Utilities are buying some but 
not much, and demand from electric railways is very largely 
only for repairs. The finer sizes of bare wire, which last 
summer were so hard to obtain, are now even in less call 
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than the large sizes, and stranded wire, as demand for pur- 
poses such as small motor manufacture, is especially slow. 
There is considerable optimism, however, regarding pros- 
pects of present conditions improving. Deliveries of bare 
copper wire are all that can be desired, as orders are filled 
in about ten days to two weeks. A representative base 
price would be about 143 to 15 cents. 


Russian Electric Industries at Low Rate 


HE official Soviet gazette, Prawda, of Moscow, pub- 

lishes some interesting figures regarding the electro- 
technical industries in Russia. According to this official 
paper the Erikson works turned out 10,000 pieces of 
telegraph apparatus in 1916; at present it is turning out 
only 250. The Russian Siemens-Schuckert works formerly 
supplied machinery of 24,000 kw. a year; at present it is 
scarcely 6,000 kw. The cable works formerly used about 
250,000 Russian poods of copper per year; present use is 
only about 25,000 poods. The Russian branch of Siemens 
& Halske formerly supplied 7,500 Morse instruments per 
year, while today the production has decreased to only 150 
instruments. Measuring apparatus, radio telegraphic appa- 
ratus and similar articles are not manufactured at all. 

The Soviet authorities are making great efforts to obtain 
the necessary workmen for the electrotechnical industries, 
for the telephone as well as the telegraph service is in a 
most deplorable condition. It is stated that the want of 
men is chiefly responsible for the conditions prevailing in 
the electrotechnical industries. In former times more than 
30,000 hands were employed in these industries; today 


_ there are scarcely 6,000. Formerly nearly 70 per cent of 


the workmen were skilled laborers; at present hardly 10 per 
cent are skilled. The paper adds that in the district of 
Peterhof, where the large Putilow works are situated, the 
whole telegraph and telephone service is entirely out of 
order and no communication is possible. On account of 
lack of material and skilled workmen no repair work can be 
undertaken. 


The Metal Market Situation 


HE copper market shows no improvement as regards 
buying, although perhaps fewer of the small producers are 
willing to offer electrolytic for prompt delivery at 12 cents, 
at which price it can still be purchased. Foreign demand 
is light; in fact, the removal of 400,000,000 pounds of cop- 
per from the market for export shipment does not seem 
to have stimulated buying at all as yet. Wire drawers are 
ordering small quantities, and a slightly improved demand 
for radiator tubes and brasses is noted from the automobile 
industry; but general sales are not large enough to stiffen 
prices or to induce the rush of orders that it is believed 
will follow such a stiffening. Copper production is now 
probably below 50 per cent of capacity, and yet stocks con- 
tinue to pile up. A further drastic cut in production seems 
necessary. 
Zine operation at present is only about a fourth of ca- 
pacity, but the market continues dull. Demand for lead on 
the whole has continued to slacken, but the price holds firm. 


NEW YORK METAL MARKET PRICE 


March 15, 1921 March 22, 1921 


i ow! ae d a a 
ondon, standard «pot. . ; 0 0 68 O 0 


Cents per Pound Cents per Pound 


Prime Lake... 12.25—12.50 12.37—12.62 
Electrolytic. .. a i 12.00—12.25 12.00—12.50 
Casting. ... 11.75 1 
Wire base...... j 15. 

Lead, trust price 

Antimony... 

Nickel, ingot... .. 

Sheet zinc, f.o.b. smelter 

Zine, spot...... 


ee ae : 
Aluminum, 98 to 99 percent............... 
OLD METALS 
Cents per Pound Cents per Pound 
10.00—10.25 9.50—10.00 
5.75— 6.00 5.75— 6.00 
4.00— 4.25 4.00— 4.25 


3.25— 3.50 3.12— 3.62 
2.87}- 3.00 2.78}- 3.00 


Heavy copper a>d wive 
Brass, h y. 
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THE WEEK 


IN TRADE 


Prices When Quoted Are Those Prevailing at the 

Opening of Business on Monday of This Week for 

Points West of the Mississippi River and on Tuesday 
for All Eastern Points 
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| Spree the viewpoint of actual buying in the electrical 
supply field the condition of the industry has shown no 
change in the past two weeks. Buying from day to day to 
satisfy maintenance needs covers the principal situation 
pretty well, with here and there a little for some new con- 
struction. Stocks are being kept on as even a level as possi- 
ble in order not to increase inventories. Manufacturers are 
small purchasers and are running their plants much below 
capacity. The future, however, appears bright. 

Building shows better in the St. Louis territory, and the 
authorization in New York of the withholding of taxes on 
dwellings for ten years is proving a great inducement to 
builders in that city, a large increase in filed plans having 
been noted. 





NEW YORK 


Signs of an improvement in the building industry lend 
some encouragement despite the fact that present business 
is not increasing fast. The ordinance recently adopted 
which exempts new dwellings from taxation for ten years 
has already made its effect felt. In the two weeks follow- 
ing Feb. 26, when the ordinance went into effect, plans for 
homes for 1,076 families were filed, which represents an 
increase of 614 per cent over the same period in 1920. There 
is also a considerable volume of building work of all sorts 
now on the boards, according to authoritative information, 
which has got no further than the architect as yet. Of 
course, it will take some time for the effect of this to be 
felt, but the last half of the year is pretty certain to 
see better business than the first half. 

The week past presents no new developments to trade. 
There is some work being done in the way of repairing and 
wiring of houses, but individual jobs are small. Collections 
are fairly good. 


Fuses.—Stocks in most cases are good in all sizes, but 
demand is slow. N. E. C., standard, non-renewable 30-amp. 
fuses sell for from 12 cents to 134 cents in standard-package 
lots, with most jobbers near the lower price. 


Lamps.—Demand is spotty as among different jobbers, 
for some are feeling the usual spring slump, while others 
report that sales hold up well. Manufacturers are down to 
a four-day-per-week production basis but are still slightly 
overstocked. 


Lead-Covered Wire.—Very little is carried in stock except 
some No. 14 duplex and 1,000 ft. of this sells for from $42 
to $60. Demand is small. 


Heating Appliances.—Sales are badly off, and a few job- 
bers are overstocked, but for the most part small supplies 
are carried. There is a decided feeling among jobbers that 
prices will be reduced, and any ordering that is done is 
conservative. 


Conduit—Demand remains off and stocks are average. 
In 2,500-ft. lots 4-in. black brings from $69 to $72, and 1-in. 
black from $130 to $149 per 1,000 ft. 

Locknuts, Washers and Bushings.—Demand is as light as 
for conduit, with fairly small stocks in general. Some job- 
bers do not sell on a discount basis, but others are quoting 
all the way from 50 to 65 per cent, depending upon the size 
of their stock. 


Flexible Armored Conductor—Demand continues poor, 
with little residence construction work on hand. Stocks are 
about normal, with a price of $62 to $66 per 1,000 ft. asked 


for No. 14 double-strip. Rumors of possible price increases 
continue to circulate. 


Metal Molding.—There is some movement of this item. 
though nothing big. Stocks vary, but are mostly low. In 
1,000-ft. lots the three-wire to four-wire size sells for $6.55 
to $6.90 per 100 ft., though higher quotations are asked in 
some quarters. 


Rubber-Covered Wire——Demand is no better at prices of 
$7.75 to $8.25 per 1,000 ft. for No. 14 single-braid. Stocks 
are fairly small. 


CHICAGO 


Building permits amounting to more than $23,000,000 
in the last seven weeks seem to point to an early reversal 
of present conditions of extreme quiet in the electrical field. 
An abnormally high percentage of the permits concern hous- 
ing facilities, and every day’s developments point to a con- 
tinuation of this class of building. Certain strong financial 
interests have announced their willingness to loan money 
at 6 per cent in almost unlimited amounts for housing con- 
struction, and every architect is busy taking bids on about 
as many apartment house and residence propositions as 
he can handle. 

The temper of the electrical industry is spotty. The 
manufacturers, in general, discerning evidence of approach- 
ing fair business, are optimistic. The jobbers, with stocks 
mounting in most lines and with customers still complain- 
ing about high prices, are able to say that they are not 
discouraged. Among the retailers the extremes of feeling 
can be found. It is more true now than ever before that 
the dealer who is out after business all the time and who 
keeps a small but representative stock is getting along 
nicely, while the lazy or unwise dealer is finding plenty 
of spare time in which to study his competitor’s manner of 
doing business. In the appliance industry washing machines 
are showing real activity where they are properly pushed, 
although the used machine question is getting a good deal 
of consideration. 

Collections are reported as easier than a month ago, 
probably because sales have been light and accounts receiv- 
able have thereby been automatically diminished. Install- 
ment collections have been delayed by non-employment, 
yet the consensus of opinion is that this feature is not so 
bad as had been expected. The employment situation is 
distinctly better in the automobile centers, the largest 
Detroit plant, for instance, running at about 70 per cent 
capacity as against 20 per cent a few weeks ago. The sur- 
plus of labor throughout the section is so great, however, 
that it is not felt a threatened packing-plant strike could 
be made sufficiently effectual to be serious for any great 
length of time. 


Bare Copper Wire——The market on electrolytic copper is 
even weaker than at last report and the price of wire is 
correspondingly low. Few transactions are noted. The 
published quotation on No. 8 in 1,000-Ib. lots is 16 cents 
per pound, but this price is being shaded somewhat on all 
sides. 


Insulated Copper.—Quiet prevails, uncertain price futures 
tending to scare off intending buyers, who apparently think 
it possible that copper will reach even lower levels than 
those prevailing. Promise of increased activity in con- 
struction points to good trade in insulated wire in the near 
future. No. 14 rubber-covered wire is offered at $7.75 
per 1,000 ft. in 1,000-ft. lots, and No. 6 triple-braid weather- 
proof, quoted on a 19-cent base, can be obtained for from 19 
cents to 194 cents per pound on actual purchases. 


Conduit.—As yet improved construction activity has 
failed to show reflection in demand for conduit. Contractors 
who will need supplies within the next ninety days are still 
holding off, evidently expecting lower prices. Present 
quotation on 4-in. black conduit is $64 per 1,000 ft. in 5,000- 
Ib. lots. This price is he'd firmly. 


Flexible Armored Conductor.—Here, too, contractors are 
holding off on purchases, regardless of building activity 
proposed. In 5,000-ft. lots $62 per 1,000 ft. for No. 14 two- 
wire, double strip, is being held well. There is plenty of 
conductor in jobbers’ hands. 
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BOSTON 


A better tone was evident in business last week, inquiries 
showing a tendency to increase, with some encouraging 
orders. Activity in the confectionery manufacturing field 
is apparent, following price reductions all along the line. 
Textile and leather manufacturers are not quite so busy as 
in January, but the outlook is good. Jobbers’ stocks in the 
electrical field are running low and buying is on a hand-to- 
mouth basis, with nominal reserves. Prices show little 
change over last week. Collections, while leaving much to 
be desired, are far from gloomy. The continued strike of 
the building trades at Boston impedes the resumption of 
construction work badly needed by the public. With this 
out of the way, the sale of wiring material is expected to 
be extremely active. That labor must accept reduced pay 
generally is taken almost for granted by the public. 


Motors.—Inquiries are in better volume and some sales 
are going through. Jobbers’ stocks are equal to current de- 
mands in most of the lower sizes. A call for fairly large 
motor-generator sets was noted last week. Prices are 
firm. 


Rigid Conduit.—Very little pipe is moving but stocks are 
not excessive. Long-delayed shipments have prevented 
over-accumulation in many cases. Prices are steady, follow- 
ing recent reductions. Galvanized 1-in. seils for $150.78 in 
less than 5,000-ft. lots and for $141.41 in 5,000-ft. to car- 
load lots. Black pipe, same size is quoted at $147.65 and 
$131.20 respectively. The 4-in. galvanized sells for $80.62 
and $72.40 on the foregoing quantity subdivisions, black 
conduit, 4-in., bringing $75.52 and $67.30. 


Non-metallic Flexible Conduit.—Quiet demand and good 
stocks are the rule. The ss-in. size moves at $22 per 1,000 
ft. in 5,000-ft. lots, and the s-in. size commands $24. 


Flexible Armored Conductor.—No. 14 two-wire double- 
strip sells at $67 per 1,000 ft. in 1,000-ft. lots. Little of this 
material is passing around on account of the limited demand. 


Cross-arms.—Long-leaf yellow pine arms are moving well 
in response to the central-station demand. The two-pin 
arms, 3}-in. x 4}-in., bring 46 cents each in moderate quan- 
tities, price on four-pin, 5.5-ft. arms being 92 cents each 
and on six-pin, 8-ft. arms $1.23 each. Fair stocks are in 
hand. 


Pole-Line Hardware.—Prices are rather upset on account 
of spotty stocks and over-accumulations in some quarters. 
Braces, bolts and screws are not hard to get, but are weak 
where the pressure to sell is heavy. 


Wire—Weatherproof base is unsteady, running from 154 
to 17 cents, with fair stocks. Rubber-covered wire is selling 
at $7.75 per 1,000 ft. in the No. 14 size, 5,000-ft. lots. 


Magnet Wire.—Demand is dull and stock shipments are 
being made. 


Appliances. — Business shows a little improvement in 
washers and vacuum cleaners. Stocks are pretty well re- 
duced. Recent price reductions by a few makers of washers 
are declared to have stimulated business for only a fort- 
night or so. Vigorous sales efforts are yielding good fruit. 
Little fan buying is in progress yet, on account of the 
number carried over from last season. 


ATLANTA 


Little or no change in the underlying conditions through- 
out the district is to be noted this past week, although 
the opinion seems to prevail that conditions are going to 
improve slowly and will reach a normal! basis before the 
early fall. The Atlanta, Birmingham & Atlantic Railway 
announces the operation of trains over the entire system 
and expects service to be nearly normal within the next 
few days. 

Electrical contractors report that their business continues 
on the hand-to-mouth basis, with little or no evidence of 
heavy orders, and inquiries are again slumping off. Whole- 
sale hardware lines, however, report a slight improvement 
in the volume of orders, and collections in this line are some- 
what better than for several weeks past. Local building 
permits for the first half of March approximate $500,000, 
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which equals the total value of permits for each of the prior 
two months. The labor supply in all the Southern cities is 
ample; in fact, non-employment is reported to have shown 
considerable increase over last month, the majority of 
unemployed, however, being in the unskilled class. 

Exhaust Fans.—The early spring has caused a sudden 
and rather unexpected demand for exhaust fans in sizes 
from 18 in. to 48 in. Local stocks are in sufficient volume to 
take care of all orders up to the present time, and manu- 
facturers report deliveries sufficient to maintain good ship- 
ments. Prices are approximately 10 per cent under those 
quoted last year. 

Mangles.—Local campaigns have caused a healthy move- 
ment and local stocks were practically exhausted the first 
of this week, though shipments are on the road in sufficient 
quantities to relieve the situation. 

Washing Machines.—The spring movement has not begun, 
although local campaigns have served to assist in moving 
a limited number of machines. Stocks are heavy with prices 
unchanged. 


Schedule Material.—Jobbers report business in this line 
as rather slow, orders received being small in size with no 
immediate prospect for material increases. Stocks are 
reported in first-class shape. 


Panelboards.—Completion of buildings undertaken in the 
late fall has served to sustain the movement in this line, the 
demand being for small power boards and three-wire light- 
= panels ranging in size from ten to thirty circuits per 

oard. 


Motor-Generator Sets.—There is quite a healthy demand 
for motor-generator sets and “compensarcs” for the motion- 
picture trade, a number of theaters nearing completion 
throughout the section. Shipments are somewhat slow, 
ranging from three to four months. 


Fans.—The early spring has caused an unexpected activity 
in this line, both jobbers and retailers reporting their busi- 
ness as unusually good. Some of the largest jobbers are 
predicting a heavy season in this specialty. 


Industrial Lighting Equipment.—A reawakening in this 
line is noted, numerous inquiries being received from large 
plants with a scattering of orders. Stocks are reported in 
excellent shape and prices remain unchanged. 


Electric Ranges.—Despite a 10 per cent reduction in price 
very little activity is reported in this line. All jobbers have 
heavy stocks on hand, with little prospect of a brisk move- 
ment in the near future. 


ST. LOUIS 


The last week was marked by a definite improvement in 


demand, which, though not large, is causing a more 
optimistic feeling among electrical jobbers and dealers than 
has been experienced for some time. A small amount of 
residential construction work is developing as spring opens 
up, but industrial building is about at a standstill. The 
industrial concerns are, however, doing considerable main- 
tenance work, and that is aiding the demand for electrical 
goods, chiefly wiring and its accessories. The sale of power 
is about the same as it has been for the last few months, 
though with indications of improvement, but a number of 
isolated industrial plants are making inquiries for central- 
station service. From inquiries received by the jobbers it is 
also apparent that considerable construction work on the 
part of the utilities is under consideration. Sales are re- 
ported to be from 10 per cent to 15 per cent better than 
a month ago although considerably less than a year ago. 
Credit conditions show little change for the week, the 
average basis being about sixty days, though one concern 
reports a forty-five-day basis. 

A recent change in the city’s wiring requirements pro- 
hibits the further installation of o»en-wiring work, and this 
ruling is causing a marked inrease in the demand for con- 
duit and armored conductor. This demand should prove 
quite attractive when construction is again on a normal 
basis. Stocks of the various jobbers vary widely in some 
items and an interchange of stocks is being carried on suc- 
cessfully. Orders on the manufacturers will consequently 
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not increase materially until the stocks of all the jobbers 
are about in line. 


Wire.—Through interchange of stocks of Nos. 8, 10 and 
14 rubber-covered, the total supply in jobbers’ hands is 
ample for present requirements. The demand is dull in 
all kinds of wire, especially for No. 6. No. 14 sells for from 
$8 to $8.10 per 1,000 ft. in 5,000-ft. lots, and there is a 
tendency to lower the price slightly when bidding in large 
lots. No. 6, weatherproof, is quoted at $19.75 per 100 Ib., 
and bare copper is on a 164-cent base. 


Flexible Armored Conductor.——Demand is considerably 
better and stocks are in good shape. No. 14 two-wire, 
double-strip is quoted at $65 per 1,000 ft. in 5,000-ft. lots. 


Conduit.—There is a fairly steady demand for 4-in. black 
but the demand for the larger sizes is quiet. Quotation on 
3-in. black is from $65 to $71 per 1,000 ft. 


Knobs and Tubes.—The market is still competitive be- 
cause of unduly large stocks in the hands of a number of 
the jobbers. Based on present replacement costs, the sell- 
ing price should be around $30 per 1,000 for knobs with 
nail; from $22 to $28 is being quoted, depending on stocks, 
and demand is quite low. 

Ranges. — Notwithstanding reductions of approximately 
10 per cent in range prices, the demand is exceptionally dull. 
This is attributed to the still comparatively high price, the 
lack of desire on the part of the public to invest in equip- 
ment of this kind, and in some localities to the discourage- 
ment on the part of the utilities of the sale of ranges be- 
cause of the difficulty in obtaining money for the necessary 
additions to plant and distribution system to serve the load. 
No improvement is expected for some time in the range 
market. 

Vacuum Cleaners and Washing Machines.—Normal de- 
mand in these items is an unexpected feature of the 
appliance sales this spring. Sales are reported to be as 
good as they were a year ago. The demand in the Southern 
States is somewhat less than normal, but this is offset by 
the unusually good demand in the coal-mining regions and 
the Northern agricultural centers. Stocks are in good 
shape in most jobbers’ hands with immediate shipment 
available. 


SAN FRANCISCO 


Generally speaking, business is a bit better, and con- 
tractors report that there are numerous jobs, many of con- 
siderable size, on which they are figuring. Retail business 
is fair, and although certain dealers claim that it is much 
poorer than last year, yet other dealers who have made a 
specialty of the appliance business find that good displays, 
a fair location and skillful salesmanship are producing 
orders. 

Through the work of the California Electrical Co-operative 
Campaign much attention is being paid to the accounting 
end of the business, the present discussion on margin of 
profit, turnover and overhead on household appliances hav- 
ing revealed the fact that no tangible arguments can be ad- 
vanced by most dealers because of their lack of actual ex- 
perience and knowledge in this important branch of their 
business. 


Weatherproof Wire. — The base sizes of triple-braid 
weatherproof have recently decreased 1 cent per pound and 
are now selling for 214 cents per pound. Coast stocks are 
excellent while sales are scattering and of rather small 
quantities. ; 


Fans.—Many contracts on the basis of a twenty-five-lot 
original order are reported, and Eastern stocks are now 
arriving in the jobbers’ warehouses. : 


Motors.—With the 10 per cent price decrease, motor sales, 
especially in the interior cities and larger towns, are holding 
up very well. Local stocks are excellent and, taking all in 
all, are far better than they have been out here for at least 
five years. 

Schedule Material.—A new price of 70 cents each on the 
Benjamin No. 92 two-way plug in lots of 500 is being 
announced. Business on these extra socket devices and 
on combined sockets and current taps is very good. The 
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new electrical home in Los Angeles has played a large part 
in educating southern California to the necessity of con- 
venience outlets. This home was filmed, and the pictures 
are shown throughout the state in the best theaters. Fix- 
ture dealers report a great popularity in the sale of cluster 
shells for portable standards. 





SEATTLE—PORTLAND 


According to reports from the more important jobbers 
and dealers in the Puget Sound field some show a slight 
increase in the general demand while others say that busi- 
ness is merely holding its own. Dealers during the last two 
weeks have experienced slightly heavier sales, due to in- 
creasing residence construction and a pickup in sales of 
domestic appliances. Competition between dealers continues 
to be strong, and price cutting, especially on hollow-ware 
devices, with which retailers are overstocked, still obtains. 
Jobbers’ stocks are being reduced as rapidly as possible, and 
ordering is being done on the basis of immediate needs. 
Contractors, especially in Seattle and Tacoma, are figuring 
on considerable work, but actual jobs at present under way 
are few. 

In Spokane actual residence contruction costs have de- 
clined approximately 12 per cent from the peak prices of last 
year, and it is claimed in Puget Sound cities that costs 
have decreased more than 20 per cent. Still, builders are 
holding off. Lumber prices and orders continue declining, 
but the industry as a whole is hopeful that freight-rate 
adjustments effective April 1 will bring about better condi- 
tions. 

Collection demands are being rigidly enforced, and al- 
though some complaint is heard as to tightness of money 
the situation, especially in the larger cities, is not very 
pressing. 

Portland territory states that manufacturing business 
is slack, and jobbers say there has been an appreciable de- 
crease in volume although inquiries are still active. Con- 
tractors say that business is virtually at a standstill, while 
retailers say it is very quiet but shows signs of early im- 
provement. Labor in the Oregon field has thus far refused 
to consider any general wage reduction, and this is prob- 
ably one of the most important single factors at present 
delaying industrial recovery. 


Ranges.—Sales in the Seattle district are not showing 
the increase expected, although there is a slight improve- 
ment from week to week. The high prices obtaining, 
coupled with cost of wiring in service, no doubt are the main 
factors in retarding the movement. Stocks of all standard 
lines are reported in good condition. 


Vacuum Cleaners.—Easy payments are stimulating sales, 
and from present indications this spring’s volume will com- 
pare favorably with that of last year. Stocks are in good 
shape and replenishments easy to obtain. Prices have 


shown no recent change. 
-. 


SALT LAKE CITY—DENVE 


The employment situation is not so favorable as it has 
been during the winter months. Large industries, particu- 
larly railroads, are laying off men in large numbers. The 
immediate result, however, is affecting business adversely 
by reducing the potential market for electrical and other 
merchandise. Farmers and. sheep men are still seeking 
loans and banks are reported to be operating on close mar- 
gins. With a dull market for held-over crops and big 
expense looming in the financing for putting in crops for the 
coming season, agriculturists find themselves hard put to 
it for money. 

Mining activites are at a low ebb. Mines find it almost 
impossible to operate on a profit basis because of the low 
prices for metals and high transportation rates. The smelt- 
ing industry, being the most intimately connected with the 
mining industry, has been the first and greatest sufferer. 
The curtailment of this industry as a consequence has 
reacted against the coal industry, and these three industries 
have affected many others from which they are drawing 
supplies and to which they are in the habit of furnishing 
labor. 
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Capital Electric Officers Elected 

At the annual meeting of the direc- 
tors of the Capital Electric Company 
held at Salt Lake City on March 1 the 
following officers were elected: J. A. 
Kahn, president (formerly vice-presi- 
dent and treasurer); H. D. Randall, 
vice-president; C. B. Richmond, treas- 
urer; R. S. Folland, secretary. Plans 
were outlined for the coming year, and 
a general spirit of optimism prevailed 
regarding the company’s activities for 
the future. 


Conveyors Corporation Doubles 


Factory Force 

The steady increase in business of the 
Conveyors Corporation of America, 
formerly the American Steam Conveyor 
Corporation, Chicago, has necessitated 
doubling the number employed in the 
South Bend (Ind.) plant. The Convey- 
ors Corporation manufactures’ the 
American trolley carrier and the Ameri- 
can steam ash conveyor. 


Cooper Hewitt Enlarging District 
Office Space 


The Cooper Hewitt Electric Company, 
Hoboken, N. J., has announced removals 
of three of its district offices in order 
to get larger space. The Philadelphia 
office goes to the Drexel Building, with 
an addition of two salesmen to the force; 
the St. Louis office takes new quarters 
in the Title Guaranty Bank Building, 
and the Milwaukee office moves to en- 
larged space in the Security Building, 
its former address. 

Although business has not returned 
to normal, the awakening of the auto- 
motive, textile and motion-picture in- 
dustries to increasing activity gives 
rise to the expectancy of a returning 
market. 


Central Electric Holds Own 
Lighting Exhibit 

The Central Electric Company, 316 
South Wells Street, Chicago, IIl., has 
equipped a lighting demonstration room 
cn the fifth floor of its building, to be 
maintained during the month of March. 
Lectures on proper illumination forshops 
and offices were given on the evenings 
of March 8 and 9 by A. L. Arenberg, 
manager of the lighting division of the 
company, engineers, manufacturers, 
jobbers and dealers being invited to 
attend. The audiences were provided 
with foot-candle meters, enabling them 
to test the lighting qualities of each 
type of illumination, beginning with the 
carbon lamp and including the indirect 
method of lighting. Mr. Arenberg pre- 
dicted that the next few years would 


Manufacturers’ Activities 


Devoted to the Business Side of Manufacturing, Distribution 
and Sales, News from Jobbers and Foreign Fields and a 
Record of New Devices and Trade Literature 
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see a further advance in standards of 
lighting from the present normal of 
15 foot-candles. The demonstration 
room will be maintained for the rest of 
the month for the use of any organiza- 
tions that wish to take advantage of 
the lectures. 


Westinghouse Lamp Adds New 
House Magazine 

A new monthly house magazine, 
Light Touches, is scheduled by the 
Westinghouse Lamp Company to make 
its appearance some time during the 
first ten days of Aprii. Within its six- 
teen pages the company purposes to 
deal with the activities of its “A” and 
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“B” agents and its lighting, service 
and engineering activities. It will be 
technical only to a slight degree—one 
article an issue—and will replace 
Commercial Engineering News, which 
until March 1 was the semi-technical 
house magazine. Articles of interest to 
dealers and jobbers will take up the 
remainder of the section containing the 
main features. 


Electric Machinery Corporation 
Organized at Boston 

With C. A. Cotton as president and 
C. E. Van Bibber as treasurer, the 
Electric Machinery Corporation has 
been organized at Boston to handle the 
New England business of Willis L. 
Adams, engineer-contractor, Niagara 
Falls, N. Y., and to act as a manufac- 
turers’ agency. The new concern is 
capitalized at $100,000 and has estab- 
lished offices at 92 Pearl Street, Boston. 
Mr. Cotton is well known in the New 
England electrical field as a distributer 
of machinery, having maintained offices 
at Boston as manufacturers’ agent for 
about twenty-seven years. Mr. Van 
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Bibber has had a world-wide experi- 
ence in the electrical construction field 
and for many years has made his head- 
quarters in Boston, specializing in con- 
struction engineering for railroads, in- 
dustrial and mining companies. The 
new company has taken the following 
agencies: Valley Electric Company, 
St. Louis; Imperial Electric Company, 
Akron, Ohio; Sunlight Electric Com- 
pany and Enterprise Electric Com- 
pany, Warren, Ohio, and the Balldor 
Electric Company, St. Louis. 


Insulator Plant of Ohio Brass 


at Full Capacity 
Despite the falling off of new orders 
for high-tension insulators the plant 
of the Ohio Brass Company, Mansfield, 
Ohio, is running to full capacity turn- 
ing out this product. Incidentally, the 
capacity of the insulator factory is con- 
tinually being increased. Part of this 
production is being taken up at present 
with the order recently placed by the 
Pacific Gas & Electric Company. The 
delivery of these insulators is to begin 
not later than May 1. The company 
expects 1921 business to be at least as 
great as in the past and can see noth- 
ing at present which would justify any 

slowing down in production. 


Emerson Employees Present 
Tablet to Officials 

The employees of the Emerson Elec- 
tric Manufacturing Company, St. Louis, 
recently presented a bronze tablet to 
three officials of the company, Herbert 
L. Parker, Thomas M. Meston and Her- 
bert L. Finch, as a token of esteem and 
a tribute to their achievement and busi- 
ness success. The presentation was 
made on the occasion of the opening of 
a new plant just completed by the 
company. According to the presenta- 
tion address, the employees took this 
method of showing to the three officials 
their “appreciation of the fair and 
liberal manner in which you have al- 
ways dealt with us.” 


Worthington Pump’s Business 
Analysis for 1920 

From its fifth annual report, for the 
fiscal year ended Dec. 31, 1920, the 
Worthington Pump & Machinery Cor- 
poration, 115 Broadway, N. Y., booked 
orders to the extent of $27,478,019, as 
against $19,760,556 for 1919, although 
the billings dropped to $27,924,745 from 
a 1919 figure of $32,074,592. The vol- 
ume of orders booked early in the year 
was satisfactory, but the partial sus- 
pension of buying which developed in 
the latter part of the year has con- 
tinued to the present date. “The total 
of the orders now being booked is below 
normal, but the volume of inquiries is 
large.” 

The major portion of the year’s bili- 
ings was for normal commercial busi- 
ness, and only a small portion was due 
to the completing of war orders. Un- 
filled orders on hand Dec. 31, 1920, 
amounted to $9,724,011, as against 
$8,784,542 the year previous. 

During the past year the board of 
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directors authorized additions and bet- 
terments to buildings and equipment 
of $1,782,098, and during this time 
there was expended for this purpose 
$1,263,602. 

In its development of new products 
sufficient progress has been made at the 
Snow-Holly Works in the development 
of the marine Deisel engine, also usable 
in the field of electrical stationary gen- 
erating service, and in the heavy oil 
engine at the Blake & Knowles works 
to justify the placing of these two 
lines on the market. Moreover, the 
development of a hydraulic turbine at 
the Worthington works has been com- 
pleted and the product placed on the 
market. 

Manufacturing and trading profit 
declined from $4,905,474 in 1919 to 
$2,026,302 in 1920. 

Monroe Lamp Still Adding New 

Supply Lines 

The Monroe Lamp & Equipment Cor- 
poration, 314 West Fourteenth Street, 
New York City, which for more than 
three years had been operating as the 
Monroe Lamp Company in the distribu- 
tion of lamps, since its reorganization 
last September as the Monroe Lamp & 
Equipment Corporation has here and 
there added new lines of electrical sup- 
plies. On its reorganization the com- 
pany branched out as wholesaler only 
of electrical supplies and has taken on 
the distribution of lines manufactured 
by Thomas & Betts, R. B. Corey, W. A. 
Bonnell, Edwards & Company, Duplex 
Lighting Works, and in addition Pack- 
ard “Mazda” lamps, “Indiana” wire, 
“Economy” fuses, “A-B” products, and 
just recently Emerson fans. Other 
lines have not yet been filled. 

Charles W. Culkin is president, James 
J. Hagan vice-president, and James M. 
McCunn treasurer. J. A. Hawkes, for- 
merly in the New York office of the 
National. Metal Molding Company, is 
purchasing agent. The building occu- 
pied is 25 ft. x 150 ft., of which the 
corporation has taken three stories, 
leaving room for expansion. 


Chicago Pneumatic’s Net Income 
for 1920 Shows Increase 

Net income transferred to surplus for 
the year ended Dec. 31, 1920, amounted 
to $1,273,061.36, according to the report 
of operations submitted by the board of 
directors of the Chicago Pneumatic Tool 
Company, 6 East Forty-fourth Street, 
New York, and its subsidiaries. The 
corresponding figure for 1919 was 
$657,051.35. 

“The net sales of the company for the 
fiscal year, while suffering from the 
depression felt about the middle of the 
year, still slightly exceed those for the 
year preceding. While the gross earn- 
ings show a decrease from the previous 
year, the discrepancy is accounted for 
by the continued increase in the cost of 
manufacture and the larger proportion- 
ate sales of the less profitable varieties 
of the company’s product. 

“As was announced in the annual re- 
port for the fiscal year ended Dec. 31, 


1919, the company’s capital stock was 
increased during 1920 to a total of 
$13,000,000. The cash made available 
by this increase has been used to redeem 
the company’s funded debt, and for 
improvements which are now complete. 
The earnings of the subsidiaries for the 
year were materially reduced because 
of the unsatisfactory condition of 
foreign exchange.” 





United States Rubber Opening 
New Foreign Offices 

The United States Rubber Export 
Company, 1790 Broadway, New York, 
as distributing unit of the United States 
Rubber Company in foreign fields, has 
new branches in process of being opened 
in Batavia, Java, as the Dutch East 
Indies branch, in Brussels, Belgium, 
and in Copenhagen, Denmark. A full 
line of electrical conductors, insulating 
friction tape and rubber splicing tape 
is to be carried in each branch as is 
now carried in existing branches in 
Havana, Rio de Janeiro, Montevideo, 
Buenos Aires, Santiago de Chile, Ma- 
nila, London, Madrid and Johannesburg. 
Exclusive distributing arrangements 
are mantained in Mexico, Venezuela, 
Porto Rico, Barbados, Peru, Colombia, 
Bolivia and India, where stocks are also 
carried. 


Standard Insulator Units for 
220,000-Volt Line 


Orders for the necessary suspension 
unit insulators to equip two 200-mile 
circuits of the Pacific Gas & Electric 
Company, San Francisco, for ultimate 
operation at 220,000 volts have been dis- 
tributed among three manufacturers. 
The Locke Insulator Manufacturing 
Company will supply about 25,000 units 
and the R. Thomas & Sons Company 
about the same number. The Ohiv 
Brass Company’s share is about 80,000 
units, as noted elsewhere in this issue. 
Delivery will extend through the sum- 
mer. It is understood that orders for 
about 50,000 units are yet to be placed. 
The acceptance of standard catalog in- 
sulator units in all three instances for 
operation at this extremely high volt- 
age should in large part tend to reas- 
sure consumers who have doubted 
whether present insulators were ap- 
plicable to such high voltages. 


Approved Locomotive for Use in 
Gaseous Mines 

The United States Bureau of Mines 
has issued the first approval for a 
storage-battery locomotive for use in 
gaseous mines to the George D. Whit- 
comb Company, Rochelle, Ill. The ap- 
proval, dated March 14, covers a 6-ton 
storage-battery locomotive, which may 
be equipped with a battery consisting 
of either 80-G-14 Edison cells or 
48-L-149-29 plate Gould cells. Caustic 
potash is specified as the electrolyte for 
use with the Edison battery. As ap- 
proved, the Bureau of Mines recom- 
mends this locomotive for service in 
gaseous mines and considers it much 
safer than the types heretofore used. 


The idea of developing a _ speciai 
storage-battery locomotive for use in 
gaseous mines was suggested some 
years ago. As a result of a confer- 
ence of locomotive storage-battery 
manufacturers in 1916 the bureau pre- 
pared a set of tentative specifications. 
These were again revised and repub- 
lished as Schedule 15, “Procedure for 
establishing a list of permissible 
storage-battery locomotives for use in 
gaseous mines.” Several applications 
for tests leading to approval were re- 
ceived during 1920. 


Robbins & Myers Extends Motor 
Line 

A new type of frame 208 motors has 
been put in production by the Robbins 
& Myers Company, Springfield, Ohio. 
This will bring the company’s line of 
polyphase motors from the 30-hp. size 
up to 50 hp., and this in turn will be 
extended up to a capacity of 100 hp. 


The Fletcher Manufacturing Com- 
pany, Dayton, Ohio, which has been 
operating for several years as a part- 
nership, manufacturing electrical con- 
struction supplies, has been incorpo- 
rated with a capital stock of $40,000. 
J. R. Fletcher and E. M. Razoor are 
incorporators. 

The Alt-Le Lighting Fixture Com- 
pany, 262 Broadway, New York City, 
has filed notice of increase in capital 
stock from $15,000 to $75,000. 


The Alpha Electric Company, 151 
West Thirtieth Street, New York City, 
has filed notice of increase in capital 
stock from $50,000 to $200,000. 


The Automatic Reclosing Circuit 
Breaker Company, Columbus, Ohio, 
announces the opening of an office at 
510-512 Brown-Marx Building, Bir- 
mingham, Ala., in charge of B. M. 
Rogers. 

The Maring Wire Company, Muske- 
gon, Mich., manufacturer of enameled, 
cotton and silk-covered magnet wire, 
anonunces the appointment of Harry S. 
«Simpson, 904 Westminster Building, 
Chicago, as its sales representative for 
the Chicago territory. 


The R. B. Corey Company, Inc., 
marine, electrical engineer and con- 
tractor, 183-187 Varick Street, New 
York City, announces its intention of 
establishing a branch in Atlanta in 
charge of R. H. Witherspoon, who has 
been identified with the electrical indus- 
try in the South for several years. 


Westinghouse Providence Offices 
Moved. — The local offices of the West- 
inghouse Electric & Manufacturing 
Company at Providence, R. I., have been 
relocated at 302 Grosvenor Building. 
Arthur S. Hall is in charge represent- 
ing the company in Rhode Island and 
eastern Connecticut. 


The Aqua Electric Heater Company, 
250 West Fifty-fourth Street, New 
York City, has filed notice of increase 
in capital stock from $200,000 to 
$1,000,000. The proceeds, it is under- 
stood, will be used for proposed expan- 
sion. 





Foreign Trade Notes 


HYDRO-ELECTRIC PLANT IN 
CZECHOSLOVAKIA.—The Czechoslovakian 
Government, according to a communication 
from Europe, has approved of the plan for 
the utilization of the large power resources 
of the River Thaya, which when completed 
will be one of the largest hydro-electric 
power plants in Europe. At first only a 
part of the whole project will be carried 
out, providing approximately 80,000,000 
kw.-hr. per annum. This part of the plant 
comprises two dams and several weirs a 
little above the town of Znaim. The plans 
are completed in every detail, and the 
Czechoslovakian Government is endeavor- 
ing to arrange for financing the project 
without delay. The utilization of the 
Thaya water power resources has been 
under contemplation since many years and 
was planned long before the Czechoslovak- 
ian state was established. 


A GERMAN-ARGENTINIAN WIRE- 
LESS COMPANY FORMED.—The Com- 
pafiia Radiotelegrafica Transradio has been 
formed with headquarters in Buenos Aires, 
equipped with a share capital of $10,000,000. 
The preferred stock has been subscribed in 
the Argentine, while the ordinary stock has 
been taken up by a German syndicate con- 
sisting of Siemens & Halske, the pap 
meine Elektricitits-Gesellschaft and the 
German South American Bank. The com- 
pany has been granted the privilege of 
exploiting the German “Telefunken” system 
by the Argentine Government and will pro- 
ceed immediately, it is reported from Eu- 
rope, to erect a wireless station in the 
Argentine in connection with the German 
station at Nauen. The enterprise appears 
to be mainly German, its chief object being 
apparently to advance commercial relations 
between Germany and the Argentine. 


THE SYDNEY E. JUNKINS COMPANY, 
LTD., Winnipeg, Manitoba, and Vancouver, 

. C., Canada, engineering and construc- 
tion engineer, is distributing a booklet en- 
titled “Engineering and Construction Notes,” 
describing work done under the supervision 
of the company. 


DWIGHT P. ROBINSON & COMPANY, 
INC., 125 East Forty-sixth Street, New 
York City, engineer and constructor, has 
recently opened offices in the Dominion 
Express Building, Montreal, Canada, 

MARKET FOR ELECTRICAL SUP- 
PLIES IN SOUTH AFRICA.—Owing to a 
shortage of electric plant equipment and 
supplies many public authorities and com- 
panies, according to the South African En- 
gineer and Electrical Review, are unable 
to meet the demand for electrical service. 
Only in the supply of electric lamps, which 
were overimported in 1918 by speculators, 
has the South African demand been ad- 
equately met. Electrical goods, such as 
heating and cooking apparatus, telephone, 
conduit, supplies, etc., have been at times 
unprocurable at any price and electrical 
glassware too is short. 


COMMERCIAL AND INDUSTRIAL 
FAIR AT BORDEAUX.—The annual com- 
mercial and industrial fair of the city of 
Bordeaux, France, according to Consul 
Jackel of Bordeaux, will be held from June 
15 to June 30. A. D. Straus & Company, 
18 Broadway, New York City, have been 
appoin‘ed official representatives of the fair 
committee in the United States, and par- 
ticlars regarding shipments and space may 
be obtained through their office. 


THE AMERICAN INSULATOR COR- 
PORATION, New Freedom, Pa., announces 
the appointment of G. L. MacGillivray & 
Company, Ltd., 103 Notre Dame Street, 
Montreal, Canada, as exclusive sales repre- 
sentatives in eastern Canada. The company 
will handle the “Aico” line of products of 
the American Insulator Corporation, con- 
sisting of cold-molded insulating parts for 
electrical and automotive units. 


ELECTRICITY FOR INDUSTRIAL 
PURPOSES IN NEW BRUNSV/‘ICK.— 
According to the London Electricia., steps 
have been taken by the government of 
New Brunswick, Canada, to supply hydro- 
electric power for industrial purposes 
throughout a large portion of the province. 
The water power at Musquash, N. B., is 
being developed by a special committee ap- 
pointed for the purpose. The initial cost 
is estimated at £250,000, and the commis- 
sion will furnish energy to the municipal- 
ity of Halifax, N. S., which will distribute 
it direct, after erecting its own distributon 
system, or sell power in bulk to an existing 
company. 

ESTABLISHMENT OF NEW INDUS- 
TRIES IN AUSTRALIA.—The movement 
for the establishment of new industries in 
Australia, according to the London Elec- 
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trician, is extending rapidly, especially in 
New South Wales and Victoria. The total 
amount of new capital for industrial ex- 
tension sanctioned by the federal govern- 
ment, according to statistics compiled by 
the Minister for Trade and Customs, dur- 
ing the past twelve months was £20,000,000. 
More than half of the new industries will 
be established in New South Wales—New- 
castle and Port Kemble being the most 
favored centers. It is understood that 
several companies contemplate the establish- 
ment of plants in the vicinity of Spring- 
vale, one. reason being that the district 
will be in a favorable position when the 
Morwell electric power project is in opera- 
tion. These new industries will mean an 
increased demand for electric motor and 
other plant equipment and also a demand 
for skilled workers. 


ELECTRIFICATION OF RAILWAY IN 
BRAZIL.—The Paulista Railway Company, 
Brazil, last December authorized an in- 
crease in capital stock from 100,000 to 132,- 
000 contos of reis by te issue of 160,000 
shares of reis 200 each, the proceeds to be 
used to provide funds for the electrification 
of its system. 


Foreign Trade Opportunities 


Following are listed opportunities to enter 
forei markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
eee: Washington, by mentioning the 
number. 


A company of manufacturers and im- 
porters in India (No. 34,542) desires to be 
placed in connection with firms for the im- 
portation of electrical goods, telephones, etc. 


A firm in Italy (No. 34,553) desires to 
secure an agency for the sale of vacuum 
cleaners, electrical household appliances, etc. 


A commercial agent in Spain (No. 34,561) 
desires to purchase or secure an os for 
the sale of electrical supplies and machi- 


nery, etc. 


New Apparatus and Publications 


TACHOMETERS AND INDICATORS.— 
The Consolidated Instrument Company of 
America, 461 Eighth Avenue, New York 
City, is distributing two four-page leafiets, 
one covering the Jones tachometers and the 
other the Hasler speed indicator. 


RADIO APPARATUS.—‘Radio Receiving 
Apparatus for Short-Wave Telegraphy and 
Telephony” is just off the press of the 
Westinghouse Electric & Manufacturing Co. 


SWITCHES.—The Cutler-Hammer Man- 
ufacturing Company, Milwaukee, is distrib- 
uting publication 2016, describing the C-H 
bulletin 9116 switch for starting motors. 


PORTABLE INSTRUMENTS. — The 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., has re- 
cently placed on the market its type PI 
portable instruments for battery testing. 


COMBUSTION.—The Mono Corporation 
of America, 25 West Broadway, New York 
City, is distributing a four-page leaflet dc- 
scribing its new “Duplex Mono” instru- 
ment for analyzing and recording the com- 
bined percentages of three combustible 
gases, CO, CH, and Hg along with CQ, 


MOTOR STARTER. — The Rowan Con- 
troller Company, Baltimore, is placing on 
the market a new push-button-operated, 
oil-immersed automatic starter for small 
alternating-current motors. 


PULL SOCKETS.—The Bryant Electric 
Company, Bridgeport, Conn., has added to 
its line_of wiring devices key, keyless and 
pull sockets with Spartan outlets, having 
pines my of 660 watts, 250 volts, on each 
outlet. 


PANEL PIPE FITTINGS.—The Erie 
Electrical Equipment Company, Inc., John- 
stown, Pa., is distributing eight sheets pub- 
lished in January and February, 1921, 
covering its panel pipe fittings, etc. 

BATTERY JUMPER.—The Mueller Elec- 
tric Company, 2135-45 Fairmount Road, 
Cleveland, is distributing a leaflet describ- 
ing its “Attacho” battery jumper. 

LOW-SPEED GENERATORS.—To meet 
the need of the small and medium size 
low-head water-power applications the 
Westinghouse Electric & Manufacturing 
Company has placed on the market a line 
of low-speed vertical-shaft generators, con- 
sisting of 112 different kva. and speed rat- 
ings, which is described in leaflet No. 
A 37 
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LIGHTNING ARRESTER.—A new type 
of oxide-film lightning arrester has recently 
been developed by the General Electric 
Company for voltage ranges between 1,000 
and 7,500. 

DIESEL ENGINES.—The Fulton Iron 
Works veeney, St. Louis, has just issued 
bulletin No. 801, a comprehensive treat- 
ment of the history and development of 
the Diesel engine. 

PHONOGRAPH MOTOR.—The General 
Electric Company, Schenectady, N. Y., has 
developed a new type of phonograph motor, 
which is a small induction motor. 

STEEL CASE TRANSFORMER. — The 
Killark Electric Manufacturing Company, 
3940-48 Easton Avenue, St. Louis, has re- 
cently placed on the market the ‘“Ferro- 
case” bell ringing transformer. 

FIXTURE STEM.—The Peerless Light 
Company, 663-671 West Washington Boule- 
vard, Chicago, has recently developed a new 
“Hangstrate” fixture stem. 

PAPER MILL DRIVE.—The Westing- 
house Electric & Manufacturing Company 
is distributing reprint No. 94, describing 
the Westinghouse system of sectional indi- 
vidual motor driver for paper machines. 


WIRELESS.—“Radio in a New Role” is 
the title of folder 4446 issued by the West- 
inghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., describing the 
Westinghouse radio receiving apparatus. 


SERVICE STATION EQUIPMENT. — 
The Automotive Electric Service Corpora- 
tion, 116-118 East Thirty-third Street, Chi- 
cago, is distributing catalog 102, entitled 
“Garage and Battery Service Station Equip- 
ment,” covering its line of battery-charging 
outfits and automotive equipment. 


EQUIPMENT FOR BATTERY STATION. 
—‘“Everything for the Busy Battery Shop” 
is the title of catalog No. 3 issued by the 
Pack Battery & Equipment Company, 1409- 
11 McGree Street, Kansas City, Mo., cover- 
ing the ‘‘Pabeco” equipment for battery 
service station. 


MOTORS AND TRANSFORMERS.—The 
Wagner Electric Manufacturing Company, 
St. Louis, is distributing bulletin 128, cov- 
ering its distribution type transformers. 
Bulletin 127 issued by the company de- 
scribes its single-phase motors. 


KINEMATOGRAPH EQUIPMENT.—The 
Metropolitan-Vickers Electrical Company, 
Ltd., Trafford Park, Manchester, England, 
is distributing a booklet entitled “Pictures,” 
describing the electrical equipment of the 
modern kinematograph theater. The com- 
pany has also issued a small booklet cov- 
ering its different types of buffing motors. 


New Companies 


THE NEW JERSEY LAMP & BRASS 
COMPANY, Newark, has been incorporated 
by Ralph Cortese and F. D. Masucci, 185 
Market Street. The company is capitalized 
at $100,000 and proposes to manufacture 
electric lamps, brass goods, etc. 


THE DETROIT RADIO LABORA- 
TORIES, INC., Detroit Mich., have been 
incorporated by Arthur L. Smith and E. B. 
and Irving G. Dietterich, 3663 Pulford 
Avenue, to manufacture wireless equipment 
for telegraph and telephone service. The 
company is capitalized at $50,000. 


THE MERCEDES WATER, LIGHT & 
POWER COMPANY, Mercedes, Tex., has 
been incorporated by C. B. and E. B. Wit- 
mer and A. J. Summers, with a capital 
stock of $100,000. 


THE UNIVERSITY BATTERY & ELEC- 
TRIC COMPANY, Enid, Okla., has been in- 
corporated with a capital stock of $100,000 
by G. E. Garland, C. P. Harris and I. F. 
Conkling. 


THE ELECTRIC MOTOR & APPLI- 
ANCE COMPANY, 69 Washington Stree‘, 
Belleville, N. J., has been organized to man- 
ufacture electrical equipment and appli- 
ances. Thomas H. Brooks, Jr., 177 Delevan 
Avenue, heads the company. 

THE ROMER MOTORS CORPORATION, 
Boston, has been chartered with a capital 
of $5,000,000 to manufacture motors, elec- 
tric, steam and gas engines; Albert J. 
Romer, 64 Huntington Avenue, Boston, is 
president and James L. Roope, Salem, is 
treasurer. 


THE AUTOMATIC ELECTRIC SHOE 
POLISHING MACHINE COMPANY, Bryan, 
Tex., has been chartered by J. T. Maloney, 
J. L. Edge and C. E. Harris, Bryan. The 
company is capitalized at $75,000 and pro- 
poses to manufacture special electrically 
operated machinery. 
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Record of 
Electrical 


Patents 


Notes on United States Patents 





(Issued March 1, 1921) 

1,370,093. RECEIVING PANEL; George B. 
Crouse and Isaac H. Mills, Brooklyn, 
N. Y. App. filed March 10, 1919. Radio 
telegraphy or telephony. 

1,370,104. SANITARY COVER FOR 'TRANS- 
MITTER MOUTHPIECES ; ney Flack, Erie, 
Pa. App. filed Dec. 11, 1919. 

1,370,114. MAGNETO ConTAcT; John Jepsen 
and John R. Connolly, Maricopa, Cal. 
App. filed March 20, 1918. Used with 
Ford automobile. 

1,370,119. PRIMARY GALVANIC 
WITH UNALTERABLE EIECTROLYTE; Ernst 
W. Jungner, Kneippbaden, Sweden. App. 
filed Aug. 16, 1918. Economical renewals, 

1,370,136. ELECTRIC HEATING DEVICE; 
Edwin N. Lightfoot, New_York, N. Y. 
App. filed April 2, 1919. For soldering, 
branding, etc. 

1,370,143. CuRRENT CoLLEcToR; Joseph F. 
Montine, Chicago, Ill. App. filed Aug. 25, 
1919. Trolley. 

1,370,144. TROLLEY-WIRE SUPPORT; Joseph 
F. Montine, Chicago, Ill. App. filed Aug. 


BATTERY 


26, 1919. Package-conveyor system. 
1,370,156. ConpucToR AND ELEcTRIC MA- 
CHINERY PROVIDED WITH IT; Reinhold 


Rudenberg, Charlottenburg, near Berlin, 
Germany. App. filed Sept. 18, 1913. Con- 
ductor contains cooling duct. 

1,370,157. MAGNETO FOR EXPLOSION MOTORS ; 
Theodor Ruhlmann and Carl Kottmann, 


New York, N. Y. App. filed Aug. 9, 
1916. High-tension. 

1,370,161, Meter; Rudolph F. Schuchardt, 
Chicago, Ill. App. filed July 5, 1919. 


Records kw., kva. and demand. 

1,370,162. ELectric LIGHTING AND START- 
ING SYSTEM FOR MOTOR VEHICLES; 
Franklin W. Springer, Minneapolis, Minn. 


App. filed Nov. 9, 1916. For motor 
vehicles. 
1,370,179. MovABLE ELEMENT FOR METERS; 


Donald J. Angus, Indianapolis, Ind. 


App. 
filed May 20, 1918. 


For graphic meter. 


1,370,200. ELectTrRic GUN OR APPARATUS FOR 
PROPELLING PROJECTILES; André L. O. 
Fauchon-Villeplée, Paris, France. Pro- 


pelling effected by means of electric cur- 
rent. 

1,370,230. MECHANICAL RECTIFIER FOR MAG- 
NETOS OF AUTOMOBILES; Harry F. Slocum, 
Santa Ana, Cal. App. filed July 16, 1917. 
Used upon magneto of Ford type. 

1,370,250. SEALING Device; Arturo W. 
Wildner, Buenos Aires, Argentina. App. 


filed July 22, 1920. For stamping seal- 
ing wax. 
1.370,257. LONG-DISTANCE SIGNAL AND 


CONTROL APPARATUS; Walther Akemann, 
Essen, Germany. App. filed Sept. 3, 1920. 
For indication at a distance of the po- 
sition of pointers. 

1,870,276. ELECTRICAL INSULATOR; 
H. Buckman, Jacksonville, Fla. 
filed Oct. 10, 1919. Spark plug. 

1,370,277. Evectric BRusH HOLDER; Ernest 
Buerrosse, Milwaukee, Wis. App. filed 
Nov. 8, 1920. To effect and maintain uni- 
form and true contact. 


1,370,286. ELECTRICAL WELDING APPARATUS; 
Alexander Churchward, New York, N. Y 
App. filed June 24, 1919., Are welding. 


1,370,295. PRocEsSS OF AND APPARATUS FOR 
OBTAINING OXIDES OF NITROGEN FROM AT- 
MOSPHERIC AIR; Francis I. du Pont, Wil- 
mington, Del. App. filed: July 15, 1919. 
Electric arc. 

1,370,300. ToLL-TELEPHONE SWITCHING AP- 
PARATUS; Herbert M. Friendly, Portland, 
Ore. App. filed June 17, 1915. 

1,370,333. System oF COMMUNICATION; Wil- 
liam W. MacFarlane, Elkins Park, Pa. 
App. filed May 15, 1919. Audio frequency 
in wireless or semi-wireless apparatus. 


Henry 
App. 


1,370,341. SPARK INTENSIFIER; Henry L. 
Miller, St. Louis, Mo. App. filed Feb. 
19, 1920. Auxiliary gap. 

1,370,402. AUTOMATIC TELEGRAPH SYSTEM ; 


yeorge R. Benjamin, Jersey City, N. J. 
App. filed Dec. 11, 1916. Synchronous 
system. 


1,370,502. INDUCTION CoIL; Stanley D. 
Livingston, Meriden, Conn. App. filed 
Jan. 10, 1920. Combined coil and con- 
enser. 


1,370,504. TELESTEREOTYPE; John H. Ham- 
mond, Jr., Gloucester, Mass. App. filed 
Nov. 30, 1912. Reproducing forms and 
shapes of surfaces and solids at a dis- 


tance. 
(Issued March 8, 1921) 


1.370,509. ELectricAL CONNECTOR DEVICE; 
Reuben B. Benjamin and Walter A. Alden, 
Chicago, Ill. App. filed Oct. 22, 1917. 
Connection made without arcing. 


1,370,524. ELectric HAIR SINGER; Louis J. 
Dumaine, Montreal, Quebec, Canada. 
App. filed April 24, 1920. 

1,370,527. ELectricAL HEATER; Edmond C. 
Floriot and George F. Cody, New York, 
N. Y. App. filed Jan. 23, 1920. To warm 
room. 


1,370,554. Test CONNECTOR; John M. 
Peirce, South Charleston, Ohio. App. 
filed July 5, 1918. For mechanically 
connecting two or more wires. 


1,370,558. MACHINE RINGING SysTEM ; Wil- 
liam A. Rhodes, New York, N. Y. App. 
filed March 1, 1918. Telephone. 


1,370,562. ‘TRUNK CIRCUITS; Samuel P. 
Shackleton, New York, N. Y. App. filed 
June 4, 1919. For eliminating disturb- 
ances from hook impulses. 


1,370,578. CHECK-CONTROLLED MACHINE; 
Alfred D. Antoine, Chicago, Ill. App. 
filed April 19, 1917. Coin-slot shocking 
machine. 


1,370,619. Hot-WATER HEATER; Charles 
H. Whitehead, Kingsville, Ontario, Can- 
ada. App. filed Dec. 1, 1919. Household. 


1,370,631. Evecrric CiGAR LIGHTER; Dud- 
ley B. Clark, Jamestown, N. J. App. filed 
Dec. 17, 1919. 


1,370,632. ELectric FURNACE; Walter R. 
Clark, Bridgeport, Conn. App. filed May 
6, 1918. For melting brass and similar 
scrap. 


1,370,638. INSULATOR-TESTING DEVICE; Wil- 
liam G. B. Euler, San Francisco, Cal. 
App. filed March 15, 1920. By measur- 
ing difference of potential between con- 
ductor and insulator support. 


1,370,646. TREATMENT OF LEACH LIQUOR; 
Carle R. Hayward, Qunicy, Mass. App. 
filed Dec. 8, 1919. Recovering in valu- 


able form incidental metals. 

1,370,651. Stick FoR HANDLING HIGH-VOLT- 
AGE LINE CoNnpbDucTors; Tomlinson F. 
Johnson, Jr., Atlanta, Ga. App. filed 
July 30, 1918. For handling live line. 


1,370,669. MACHINE TELEGRAPH; Louis M. 
Potts, Baltimore, Md. App. filed Dec. 14, 


1915. Perforated strip for receiving and 
sending. 

1,370,670. IGNITION SYSTEM FOR INTERNAL- 
COMBUSTION ENGINES; Andrew P. Rie- 
dele, St. Cloud, Minn. App. filed July 
29, 1919. 

1,370,726. PLANER AND SYSTEM OF MoToR 


CONTROL THEREFORE; Harold L. Blood, 
Plainfield, N. J. App. filed June 10, 1920. 
Reversing motor. 

1,370,728. Resistor ELEMENT FOR ELEc- 
TRIC CURRENT CONTROLLERS AND PROCESS 
OF MAKING THE SAME; Lynde Bradley, 
Milwaukee, Wis. App. filed July 29, 1916. 
Resists pressure, shock and heat. 

1,370,731. CABLE AND METHOD OF MAKING 
THE SAME; Philip H. Chase, Cynwyd, Pa. 
App. filed Nov. 2, 1916. For high-voltage 
power work. 


1,370,735. ARIAL SYSTEM FOR WIRELESS 
SIGNALING; Charles S. Franklin, London, 


England. App. filed Sept. 30, 1920. Com- 
bination of single frame and double 
frame. 

1,370,744. WINDING MACHINE; Frederick 


Diehl, Elizabeth, N. J. App. filed May 19, 


1914. For winding pole coils. 

1,370,751. ELectric Circuit Tester; Louis 
L. Kroupa, Berwyn, Ill. App. filed Sept. 
4, 1917. Circuits separately and ex- 
peditiously tested for breaks or poor 
connections. 

1,370,914. ALTERNATING-CURRENT MAGNET; 


Charles H. Rippl, Cleveland, Ohio. 
filed June 7, 1919. 
duces eddy currents. 


1,370,916. Exvectric SADIRON; Samuel I. 
Russel, Chicago, Ill. App. filed Oct. 6, 
1920. Terminals of heating element do 
not overheat. 


1,370,926. ELectric WELDING METHOD, MA- 
CHINE AND WELDED CHAIN; Frank E. 
Stahl, Tonawanda, N. Y. App. filed July 
7, 1920. Bulge on inside of link. 


1,370,934. IGNITION DEVICE FoR INTERNAL- 
COMBUSTION ENGINES; Harry R. Van De- 
oe Newark, N. J. App. filed April 

» 1919. 


App. 
Laminated core re- 
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New England States 


DOVER, N. H.—Improvements to the 
street-lighting system are contemplated. 
Service is furnished by the Twin State Gas 
& Electric Company. 

BOSTON, MASS.—Plans have been filed 
by the Boston Insulated Wire Company, 
65 Bay Street, for improvements to its 
power house. 


WESTFIELD, MASS.—The Municipal 
Light Commission has ordered extensions 
to the electric lines for service in the 
villages of Mundale and Wyben. The cost 
is estimated at about $7,000. 

WEST NEWBURY, MASS.—The install- 
ation of electric lamps on Main Street is 
under consideration. 

WORCESTER, MASS.—Plans are under 
consideration by the board of directors of 
the Worcester State Hospital for the con- 
struction of a cold-storage plant at the 
institution to cost about $50,000. 





Middle Atlantic States 


BROOKLYN, N. Y.—Electrically operated 
centrifugal pumping machinery and me- 
chanical equipment will be required for the 
new drydock to be installed at the ship- 
yard of Theodore A. Crane Sons’ Company, 
foot of Columbia Street. ’ 


FAR ROCKAWAY, N. Y.—The Queens 
Borough Gas & Electric Company has plans 
under way for the erection of a large serv- 
ice and general power station at Beach 
Street and Fifty-third Street, Edgemere. 


MALONE, N. Y.—The Malone Light & 
Power Company has filed notice of increase 
in capital stock from $300,000 to $600,000. 
The proceeds, it is understood, will be used 
for proposed extensions and improvements. 


TONAWANDA, N. Y.—Electrical equip- 
ment will be installed in the new plant 
to be built here by the J. Spaulding Sons’ 
Company, 484 Broome Street, manufacturer 
of fiber products. The plans provide for one 
five-story building and two one-story struc- 
tures, 1)7 ft. x 300 ft., 60 ft. x 180 ft. and 
50 ft. x 200 ft. respectively. George F. 
Hardy, 309 Broadway, New York, is archi- 
tect and engineer for the project. 


WATERFORD, N. Y.—The Public Serv- 
ice Commission has ordered the Northern 
Adirondack Power Company to complete 
its power plant at Au Sable Chasm, install 
new switchboard, switching and other elec- 
trical equipment, construct a new substation 
at Au Sable Forks, and make a number 
of extensions and improvements to its 
transmission and distribution system. 
Thomas O’Connor is president. 


JERSEY CITY, N. J.—Electric hoisting 
equipment and other electrically operated 
machinery will be installed at the proposed 
new freight terminal to be erected here 
by the Delaware, Lackawanna & Western 
Railroad Company, 90 West Street, New 
York City, to cost about $2,000,000. 


ALLENTOWN, PA.—The Lynn Township 
Light & Power Company and the Wessen- 
burg Township Light & Power Company, 
recently organized, are a. to install 
electric system in Lynn and essenburg 
Townships respectively. 


ELIZABETHTOWN, PA.—Plans have 
been completed by the Hershey Traction 
Company, Hershey, for the construction of 
a new electric power plant at Conewago 
Creek, near Elizabethtown. 


PHILADELPHIA, PA.—Plans have been 
filed by the Reyburn Manufacturing Com- 
pany, Thirty-second Street and Alleghany 
Avenue, for the construction of a new one- 
story power house at its tag manufacturing 
plant, to cost about $25,000. 

PHILADELPHIA, PA.—Plans have been 
filed by W. S. Diamond for improvements 
and extensions to the power plant at his 
factory at Tulip and Westmoreland Streets. 


NEW CASTLE, DEL.—The City Council 
has adopted resolutions authorizing the 
purchase of the present lighting and water- 
works system. Bonds to the amount of 
$100,000 will be provided for this purpose. 
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A number of improvements and extensions 
will be made. 

WILMINGTON, DEL.—Steps have been 
taken by the property owners on King 
Street for the installation of an improved 
lighting system along the thoroughfare. 


BALTIMORE, MD.—The Public Service 
Commission has granted the Northern 
Maryland Electric Company permission to 
extend its lines to certain sections of Cecil 
County, including the Rising Sun District, 


BALTIMORE, MD.—Electrical equip- 
ment will be installed in the proposed new 
plant to be erected by the Sexton Stove & 
Manufacturing Company, 500 West Conway 
Street. The plans include the construction 
of three buildings consisting of a foundry, 
100 ft. x 135 ft., metal and iron works, 
67 ft. x 160 ft., and one-story assembling 
shop, estimated to cost about $75,000. W. 
R. Sexton is president. 


BALTIMORE, MD.—The United Rail- 
ways Company has submitted to the City 
Electrical Commission a statement to the 
effect that the company is planning to ex- 
pend $100,000 a year for the installation 
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been prepared for an addition to the munic- 
ipal power plant and boiler house to cost 
about $102,450. Forelich & Emery, 403 
Second National Bank Building, Toledo, 
Ohio, are engineers; S. E. Dickenson is 
general superintendent. 


BYRON, ILL.—The lUlinois Northern 
Utilities Company, Dixon, plans to erect a 
transmission line from Byron to Stillman 
Valley. 


CHICAGO, ILL.—The Creamery Pack- 
age Manufacturing Company, 61 West Kin- 
zie Street, contemplates the construction 
of a group of buildings, including a power 
plant, four-story factory, general offices, 
etc., at West Division Street and Kostner 
Avenue, for which plans, it is’ reported, are 
being prepared by M. Tullgren & Sons, 
Milwaukee, Wis. 


SADORUS, ILL.— Arrangements have 
been made by the Sadorus Light & Power 
Company, recently incorporated, for the 
purchase of energy from the Central Illinois 
Public Service Company to supply the 
village of Sadorus. The plans include the 
erection of a 4,600-volt line from the Public 
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NEW 40,000-HP. PLANT FOR DODGE BROTHERS 


One of the largest power plants built for an individual user is about to go into 
operation the first of April. This $3,500,000 plant is but a part of the expansive program 


in the automobile field. 


of underground feeder lines in different 
parts of the city. 

QUINWOOD, W. VA.—Developments in 
the New River coal fields in the Meadow 
Creek district, involving an expenditure of 
about $3,000,000, have been planned by 
Quin Morton and W. S. Wood of Charles- 
ton, W. Va. Electrically operated ma- 
chinery will be used in the mines. 


CHATHAM, VA.—The Chatham Light & 
Power Company contemplates doubling the 
capacity of its plant. 


North Central States 


DETROIT, MICH.—Bids, it is understood, 
will be received early in April by the Board 
of Water Commissioners for the construc- 
tion of two electrically operated pumping 
plants, one to be 63 ft. x 75 ft., to cost 
about $200,000, and the other 90 ft. x 100 
ft., to cost about $100,000. 


GRAND HAVEN, MICH.—The Beech 
Tree Light & Power Company has been 
granted permission to erect transmission 
lines along the highway. 


RAVENNA, MICH.—Plans have been 
prepared for the construction of a hydro- 
electric power plant to cost about $70,000. 
Holland, Akerman & Holland, 106 Bast 
Liberty Avenue, Ann Arbor, are engineers. 
T. Rogers of the Ravenna-Conklin Electric 
Light & Power Company may be able to 
give further information. 


GREENUP, KY.—tThe construction of a 
power house to cost about $50,000 is under 
consideration. For further information 
address Col. W. P. Stickey, Room 513, Gov- 
ernment Building, Cincinnati, Ohio. 


KENDALLVILLE, IND.— Plans have 


Service Company’s plant near Tolono to 
Sadorus. 


WAUKEGAN, ILL.—The Public Service 
Company of Northern Illinois, it is reported, 
will start work soon on the construction 
of an electric plant north of Waukegan. 
The plant will develop an ultimate capacity 
of 200,000 kw. and is estimated to cost 
about $25,000,000. 


CAINSVILLE, MO.—W. N. Albertson 
& Company, electrical engineers and opera- 
tors, First Wisconsin National Bank Build- 
ing, Milwaukee, Wis., have acquired the 
property of the Missouri Electric, Gas & 
Water Company and contemplate the in- 
stallation of new power-plant equipment. 
The erection of a number of transmission 
lines to adjoining towns is also planned. 


MORGANVILLE, KAN.—The City Coun- 
cil is having plans prepared for the con- 
struction of a new transmission line and 
the installation of a local distributing sys- 
tem, estimated to cost about $25,000. W. B. 
Rollins & Company, 209 Railway Exchange 
Building, Kansas City, Mo., are engineers. 


Southern States 


LENOIR. N. C.—The United Mills Com- 
pany, Hickory, contemplates a hydro-electric 
development on Harpers Creek in Caldwell 
County. 

MADISON, N. C.—Electric light bonds 
to the amount of $30,000 have been issued. 

JACKSONVILLE, FLA.—The Mecca 
Hotel & Sanitarium Company, 501-5 Hill 
Building, is considering the construction of a 
$4,000,000 group of buildings for sanitarium 
and hotel purposes. 
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an electric lighting plant to cost $350,000; 
electric elevators, $100,000; etc. 
MEMPHIS, TENN.—The Memphis Gas & 
Hlectric Company, 16 South Second Street, 
contemplates the construction of a new 
power plant to cost about $2,000,000. 


BIRMINGHAM, ALA.—The Alabama 
Power Company contemplates the installa- 
tion of a 13,500-kva., 6,600-volt, three-phase, 
60-cycle, 100-r.p.m. generating unit at Lock 
12 on the Coosa River. The cost is esti- 
mated at $500,000. W. N. Walmsley is 
vice-president and general manager; O. G. 
Thurlow is chief engineer. 


MOUNT OLIVE, MISS.—Improvements 
to the power plant and extensions to the 
water system are contemplated to cost 
about $10,000. 


LEXINGTON, OKLA.—The construction 
of an electric light plant and improvements 
to the water-works to cost about $18,000 
are under consideration. 


MUSKOGEE, OKLA.—The Muskogee 
Gas & Electric Company contemplates im- 
provements to electric light, gas and power 
facilities, including the installation of addi- 
tional equipment at its power plant, to cost 
about $200,000. 


TULSA, OKLA.—The Wilcox Oil & Gas 
Company plans to construct a number of 
new electrically operated pumping plants. 
The company also has plans under way for 
the construction of a new refinery to cost 
about $2,000,000, including equipment. 


STAMFORD, TEX.—Extensions will be 
made to the ornamental street-lighting sys- 
tem. Seventy 250-cp. lamps will be added. 


Pacific and Mountain States 


OLYMPIA, WASH.—The Straits Power 
Company, 25 Broad Street, New York City, 
has applied to the Federal Power Commis- 
sion for preliminary permit to develop 
power in the Olympic Peninsula. 


PUYALLUP, WASH.—Steps have been 
taken by the Commercial Club to secure 
a better street-lighting system for Puyallup. 


BANDON, ORE.—Bonds to the amount 
of $110,000 have been voted for the pur- 
chase of the property of the Bandon Power 
Company and the installation of a munic- 
ipal hydro-electric plant on Willow Creek. 


HOLLYWOOD, CAL.—At an election to 
be held April 5 the proposal to establish 
an ornamental street-lighting system in 
Hollywood will be submitted to the voters. 
The plans include one-arm standards carry- 
ing lamps ranging in size from 100 cp. for 
residence streets up to 500-cp. lamps’ for 
Cahuenga Avenue. The cost is estimated 
at $1,500,000. 


LOS ANGELES, CAL.—Application has 
been made by the Los Angeles Gas & Elec- 
tric Corporation to the State Railroad Com- 
mission for authority to issue $2,000,000 
in stock for improvements and extensions 
to its lines. William Bauhryte is vice- 
president. 


SACRAMENTO, CAL.—Plans have been 
prepared for the installation of seventy-five 
aa standards on a section of Twelfth 
Street. 


SAN BERNARDINO, CAL.—The con- 
struction of a municipal lighting plant is 
under consideration, for which estimates 
are being prepared by Harry Rouse, city 
electrician. 


SANTA ANA, CAL.—The Southern Cali- 
fornia Edison Company, Los Angeles, has 
had plans prepared for the construction of 
a new power plant on South Main Street, 
Santa Ana, to cost about $250,000. 

HELPER, UTAH. — Extensive improve- 
ments to the street-lighting system are con- 
templated. 


Canada 


LEDUC, ALTA.—tThe installation of an 
electric lighting system in Leduc is under 
consideration. 


BLOOMFIELD, ONT.—Plans are under 
eonsideration for extensions to the street- 
geting system. Charles H. Saylor is 
clerk. 


MERLIN, ONT.—The Town Council con- 
templates the .construction of a hydro- 
electric plant to supply electricity for light- 
ing and power purposes. Address A. Bell. 


PRESTON, ONT.—A movement has been 
started for the installation of a new light- 
ing system in the business section of Pres- 
ton. Mr. Ord is secretary of the Water and 
Light Commission. 


MONTREAL, QUE.—AIl overhead wires 
in Montreal are to be removed by the 
Underground Conduits Commission and 
underground conduits substituted. The cost 
is estimated at $200,000. R. S. Kelsch and 


Tentative plans includeothers are members of the commission. 





